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c_ij-uil=Jl aL*AH 4jjU 1SI jjLail JA«j (Image Processing )s 

(Pixel)LU^J' j - 4 L-IjauiLsJI 4 _iaSj ojj_i*a (_]_£ jjfsjj j t ( 01 ) AaJjll j jqt^ill 4 _Llui 1 jJ 

1 aK j CljLui£a]l (j- 4 sA-aC. I j <_ijq t-o (_gj 1 Vi ojj_LAa (_1£ j ojj^'l oA^j j» >^-il j& j 

.^Ataji ojjaaiII Clulfi LaiS dji-m£lll AAc- CIiAI j 

jj^.l_j ( ali_£A V (4_i)Lajl*-a]l) l_1j jail **>11 ^adc- £-jjj A^.1 L^jll ^ t>» ) 0 jjj-aJl 4 -^11 »a 

La CjIajLlaII (jAaaj (Jas!)LVLujI jl »A,Ka jljla-al tills Ig iL-iVi c Og ) jjt.*-ill dltilac- 

;i_u!i jill (_ 5 ^ J 4 dlliLa (J^I^ja 4JLui jA ^.gls'ill jjaasII 4 -y 11» a ^llaj c. illll 

4 JI Jliall Jiiui j^a 4 J=uaI ji (image acquisition) ® Jl ^Wi I . 1 

(tdli jlC-j jd (Jjjl I.a'\i jljt.Vl 

(jiijiuill jA o jjA-all (pre-processing) viMaLVI 4>11»a 1 I .2 

JUIaII Jifjuj 4 _a^a 1I ejLA^kAll J^ail (segmentation) »^daii -3 

4jql-yll jc- ajji^ill ^^3 

oli^2l jl (features extraction) ^->1 j^d' u-ddvU .4 
<^4=- i—a jjCIII j 4_JI aj_*j ^aJI JaAiILi L^lajj j (classification) ^->1Jh^' L .5 

JaLajVl 

(image understanding) ajj^J' ^ .6 

(jLuuVU JV! -S Vill c'lUnlVi LaiamVj Cil^nls'lll jA jlii£Lll iijj^ll 4_2 »JIjla ^Jaj ^AVLuilj 

.&j vfiM 


j! 4 n»A ojj-aas op.l_iAalj VaasUvII (Ji-aAsliill A pVil 4 _ia3j]I Sjj ^11 4 -n 11» a aAVLmli (j! jScAJ 
^l^pCLuil ^» 1 J jA (_ 3 -l^j 4ii3A ( l_1jSau jjSjIa ) ^i3 (_]!)li. jA (JllLallj sjjaaxII (j£a& AlAa»j 

^-adl jl jjaas ^la v jjaaiII Jaulj!)Lk (_^a ii.lj (jl j)^AJ 44 a 3 j >]I ^»i3 

; jAIaaia oAc- j>A 44 a 3 j ^Iaaij c_ljti.il \I j)A jjaaiII ^dljuj Jj^i jl j^-ai LaS 

Camera digital -1 

f jjtAi" ^jjjill ^ jA«aj]l oAtuij 4 aALi 1 a < 3 A CIiIa 44 a 3 j JJaas jjaasII (Jjivi ; 44 a 3 ^)]I IjjaI^H 


Any photo Graph -2 

Scanner J' J4 4 j a jjaasII Jj^ jl jlaj t—aljSjija ^l 

Photoshop -3 

lilli C-lmlil (JlA*j (_£I jl i_aAiv jl ^iLaial pljtui ojjaaiII t _ 5 -ic- Cll^^ljAs'iH (jAaaj i_aitAHl 

: (Corel Draw) -4 

till A ^Ja jj sUaI j£4lSlj CluuIj Ajjlaljj ilS.ull CjULull ; JSJotc 
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AjjlaUallj Sjt*jjyt:(l)j£2j 



cs-^j 


1- Image restoration 

2- Image enhancement 

3- Image compression 

4- Image segmentation 


Sj^ualt JjA* ji £)jj) 


Sj^uall diUjLa aJlct 
6 Jaiua 


a j \1 4i^L^a-a (j_^£Lj (_£l I( X,y ) a. 11 -n. Ajuwall Aku i—Sj-uj 4_ia 3^)]I a 

pixel j' point ^ Ap- I( r,c ) 

a^a.1 j Uaii \ ( r,C ) 

^Li.lj 4jjq,.o .aj JaLiill aAA i—aJLaC-Vi (_J^! ^lalfsi lil’ii\ ^gA J( ) 

cjli (tow dimension) 


1 ( 0 , 0 ) 

1 ( 1 , 0 ) 


I(N-1,0) 


I(0,N-1) 


•I(N-1,N-1) 


4_Ui3j 4a Us-> ,_JI i_a_^ui li& a^)j,^>\l 


Spatial coordinate ejbjl^.71 ; JijVl -1 

4 ^aUJI s^jS ^glc. Axuaj (Image sampling ) ^ jjSi sjl ciu*. 

( 1 g , *4 1 oj ^}3 a^jjuuLi-a ) 
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Amplitude domain -2 

ls' ( Gray level quantization ) yAs jl' ls ^ aiA juiei 

CjIjjIulJI uljjU^ 3 ; dibyajiAl! ^^Jc- Aajxj 


jA J cs^' 

AjjLajJl ejbjlutAll 


number gray levels(Ng)= 2 n .(1) 


2 3 = 8 


a Jj^all i*j| ^gA j N*N I(N*N) bj b b J 0 ■ ^^ Uj2 3 qIli i. s r, . ., c i ndl 1-l*_i 

<1^3^]! jq..o.a Ig -nIIVi ^gj]! elillill albl ^.'I'v'ni.n 


B = N * N * M 


.( 2 ) 


(_5^L«j (_g j'Lmo (JS J-bj AjjiUiall eiillil! 3^ ojbc. ^gA (M) 3 t —4^ 

J} ojjjL^all 4_2f2l elllbll ^JlC. 
M lS-A°J (_^jlui-(S (J£ dlUj .lie. j 

oJl*ji N,N 


o^ijL-ixa ( 128* 128 ) c5-^j 6 bL.i3 // J^ 4 

a‘LpLa^)]! dlLjj'.u.a.a.i' Ai.j! -1 

41al£ ajjt^iW eiitlJ! Aawj! -2 


//cM 

Ng = 2 n = 2 6 = 64 e^bjluud! jjc ^ljiiu.V-1 

B = N * N * M -2 

B= 128 * 128 * 6 

B= 98304 Jlj-Jb ^gJa*^ (jjluASI ejUJI ; 8 bit 

^i.1 L_i3b»jj L-ljl^j-a 5 L$\ eliijj (5 ^gA (jj4^ ClilliSl .lie. j bill 'A U *•. '>) 

^_gjj (Jj^j (j^ *•. '> i bllil I^i2w jjjS ^^)Vu«.a\l 

9.8304 * 10 4 

. UJ=^ fSj Jal ^glc- c_jjI ^ ‘4~v j uV 10 4 
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:(Type of Images) : 2-1 

Aallall £)jjV) ^i) AaaSjit ^.uiVi 


(Binary Image ) AaiUiill ajj^al] _l 

(_]£ jfLaJ (jJbjjl jl -}jjujI Lai Jl^lj jl jliL^al Lai 1 g 15 jj£j Jl*J ajjt^ill ^j3 

AfiaJL La Jjjjla jc- A iM fill jjj-all ^11 jji^i ill £-ljjl 

Aa.lj Aii*JI j<L^i j* 4_u*JI Jjs ( Threshold ) 


//JLia 


10 


20 


40 41 42 45 60 




n 

Aii*JSI 
4 n» II 


•AiJ j 1 g 15 

A^l j 


^gic- laA AiiaJI LivL 


12 14 28 

40 5 9 

15 20 7 


jA 15J' IJA Jsl 15 511a jAj f liijVl C> LS' jlLiJ jl ^A ; ^yljVl Aijjlall 

^'j jA 15JI j-a ^>j5l (J5j AS^Sj-sauaJL (JlLaJ jL-o 


0 0 1 

1 0 0 ASj^.^.all ^ usirt 

110 


15 

* I * 

2 ^ {+***■ £jj ^ g » a-N jj ASj^t-^iall ja jj5i j A3 j|S flail ja ^»3j (Jsl -li.L ; A j lllll AAj^lall 

jil 40 C 5 A Aaj3 ^>j£lj 5 i^A Aaj3 (Jsl JULalLj 

Aajsu^aall < _n5l j 22 Aii*-ll <jj5j LllLl 22.5 = 2 -*- 45 = 5 + 40 

0 0 1 

1 0 0 22 Ua 44 UI 

0 0 0 


10 



jq <.s\ \lj 4_S J ijjmVIj pi jji Jaxiui A nl ail iijjtn'l 

li.b J-£ ( 1 bit per pixel) Wyli <ji o-^y ^ /'I nil oj^aJli < ^.Ijll jl 

pl^jjl (j- 4 6 j jj-^ 31 oi& (jjSlu (_jSLaJ tilliSj i A^lj ^)L^a]l (JlLa o^lj 4-<uS 

^-AjujJ Lg ^l-lklLaAj j)Ui)^\l G jy^x 

Ja-k3 (J-j dlH5 <jjJ V A-ijLiiII A 3a^k!>La t *1^,1 J (Jjlij ( B3.11(1 ) (J^ 

^yxx^\y jV \ 



4-AjUj ojjj^a;^ 2 )J^> 


Gray _Scale _Image cr^' -2 

( Monochrome) JW cs^y ^ j> *j_^»-ll -^Ij u>l (jJ- 44 ' cs-ic. jj-^' o-* 'i* 

l'IiI.^^Ixa]' oAA (j^lll (j-C *—ll_xs^ia-a til Vi .a] Vj JaA3 II oaljJaVI (j£- ClA-a_yLua tilVi<ttl Cim>. 

2 8 (_ 5 -i*y ellUjlui-al! <■ aVi-v-al CjUlnil (JjuAII ^jJc. gbitS- 1 ejjj>^a3l ClAjjluia os-Lialj ■‘U^aLaJI 

(Jg jui jji/ 1 11 pljjl ^ya p^ill lAA A gl'i-s-all op.Ljia'^l CllLjj)"ua.<a ya 255 <_ 5 -lj 0 O' 4 (_^ '*) 256 — 

4_jjl_ull ojjA^all (Jjjjeill 


0 


^aj3 


127 


iaJjll ^ 

-► 

255 


127= 
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Color Image -3 

cs-^ ( uj-5 ) ( 3 Bands ) (_^-a (jj£lij (jjjoa (Jj-Sj-a tillLaj 4j_jlall ajji^i'l 
Green Red ^ u^*-° Jdddj *d jLiu <j^l s j j^W ajjIa) (jljll 

24 bit per ) t -4 24 4LiUi 4jjidl sjil du 8 ii.L jjJ JS ( RGB) Blue 

(pixel 





Multi spatial Image £>d! -4 

BandJ' (j-“® l g ^ jj A. ,•s (J_a3 (_j-a Jl^Ij ; e_aLila^M aAlxiLa 

djl-lilll! e4& W^ml 1 gj\& -lic-j dll-Lild! (j^a dllia (jL^SH di dllAjldl 


jjA-adl ^j-a Cldlilll £-^i]l (JjUu i"n-yi L_Ujfj]! ji lajlrVill ( Mapping ) Alia-a Aib^jlaJ 

( ^>-a^.Vl (jjilG 0-aAj i" ll •yj-lj !iliLa ^-a^J <_£1 ) 4i_jla ajj^a eJAsilLa ^_ya ^ u^i'i ^gjsu 

_ Jaa3 A-luiLml ajJ^*"®" rii/ 1'1 ajjt^i\l ^glc. JaULui^l 4 )\,a»J (2U2j 
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4_idijh 4_aJl*^a 4 _iaA! 3-1 


51lLa (JjLd LaAic- (ji ( a jj)<^)ll (illjj) ) jlAl/a 3 jja-iiil 4_idij]l 4 ■%!!» .all ajjj£a 4_ua&l Al^jJ 
ji (IsIajVI u^" i-Jj*4ll) jl-lua ls* l^Jj '** jj t-0| l' ~C cs - ^^ da.jll jl a_ijml **>11 ji 

.jiiiVi 


djlfajSLall 1 g 3 ->ViVi ^lill 4 _i^i 4 11 ».all ojjjS 4 _uaAl Lai a jVI 3^ i__aj*iiil (jl 

j ji^a ji -Lajl jd ^gic- aAl.a'ic .1 4 ^ajLall 3j 4 jj£aji*JI dlVl-v.all 4 ^alA-N~ni.il j^/aj dna. (jdjV! 

t> 

(JH-d. j_-a l gjlc. 6 jl_Au5U 4_uaS jll 4, -^Hat-all jjdl jla (j. jLa'l J»J_Ij a jl_dia tjji^i, II (J—al*j 

LS~^ l^l jji Cj_a.j (JM>« Vi UlLa a jjt^-i II j/ada ^al m V jl laLdi ^gic- <_S jdlll ( jjHillj d)l ~s d jdl 

4_ic.Ltd Q^J) 


;4j 1U1I djlsLdll Aa.i (j-ada ^j-aS jll linn jll Ig Laq^j 1 jXalSJl a jill t jjt^ill Wi'll'l LaAic- 

JPEG -1 

JL^I jdsj (Joint Photographic Experts Group),»j4*^ jU-^l JPEG <jl^l 

eALc. ^aAaCLmJ "JPEG" -all .dlijliaVI t _ 5 -lc. j j>.-»ll jdj*J Laxui V t jl a anil j 4_n*_ui j!iSS/l 

u) (JPEG File Interchange Format). J jU-alk' ja cs^llj JFIF cs^lall *-a^jl 

di3_jJI JPEG. j»Llai 4-laj» >^~> a j j ..o (_5-ic- 4_ijlaJl Cl il q|.all ^ l»all JSjjl jAjEIF 
Jif. ^jJI AA-alill j_n*d al_Vil dliA jfalj jpg. AAdill jjaii VijAsJI JFIF *-" A ql-a ^Aiduii ^LsJI 

,4 il (Vim-a II 4 -alViSf' 


4 jj j Vi II -lie. JaijCaJI 4_^jAj ^fladJl ^ AJail. a J Cl i-> te jdtda L>» ,d 4_ili JPEG d a, -L M -i 
t» j Ji jfalj leak jJtj-a i_iLa ^^gic. J^-saaaJl i4i5.a) 4jl tt_ lull l<a i—kLa ^ ~v 

a jjt^ill aCja. a <1» >> i ^a 

l3^' u' cs-3 ‘uj^ uj-^ 4 ( 16 24) <jI*J cs-ijJ l 3^ flJ^j JPEG (jl-^4' 

.uji 256 t-u 8 m Gif 3-^ cs^j^' 

Lade. ClilSjLJl aAA 4jjj «'!-•'■"•' ,C1 i5Luj£j ^Laii (jxs L_a]uj (Clll£jL) CIjIa^j jje. Jaidail ^jj 
_Ia^ jJJ^ (JjA-jS ajjt^all j) j£jj ^j9il Lade- ji iJaidaJI d'I> jA jj-a 4^jA jlLad 
(JxaaCl (Ja^S jj-a Jjlal dl3j ^1 ^Ldj 4jl ,3*-} ICA. 4dljj )a» ,d 4_iil JPEG d 4 *-! 

_4d jill d ll jAlill j 4d3Alt j,;. d a'ill ^idalj ( dllj-all (j^a AAC- Aaj .ajjt^-ill jdjC-j 

3^ u3 BMP ji TIFF J-La 4-laj» ,da jJC- dllaLd (_3^J ^ )L^^' jj^^all JdaSJ 
V a jjt.^11 3^ J^l-vl' j)J»'lll (jla Jpeg, (jluiill (_3^J °l~a^ J v.l f»j^j LaAic- _ jSjlLa (^ji 

_AjA^ (jxa ajj^ll (Jj-aadj ^»jAi jl A*j Jaa3 j5Jj 4 a jdlxa 4. ,mLL11 i 3 c ‘ (J«5» n 
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TIFF -2 


cs-3 Aldus lh' j-dl ^(Format Tag Image File) J J ^'^ l TIFF 

j>« Vii j^a jl (Scanner) II ^uaLall (ja oJjjILuiaSI jj^Wl Wiy 1 

jl (j,,l.»..a >>i ^_mLa.j Jajj j-a (jjjkl (jl jjjA jji^i II (Ji (jl j. m i£ £-Lujj t^uilj (Jkdj (jLuillI lAA 

,4_}3ljl^V! jdall ClUnWi £a Ldul 4 *_ujIj a jg An ^liy i TIFF (jLdll ,4_aJl*-a jdj jj 4juUa 

JSULdl (_>iaju j^-Saj Ua j-a t (extensions) dAa-uijj ^AJi TIFF <jWjll ^u-a sac. dliliA 
LZW j4l j* 4 1~»» ‘■s-> Alll-J JaUd dlUmjlll (_jA»J . jiAl (jj jW (jc. IaA^. 1 (_ljadi AjjLi-a Ajc- 
-C5 jL^a3l AdS du 24 (_gjjl (jac. (3C. A} TIFF (jCd .tild Sj jaadl <■ j <•>>') V ^gjll 


CCD RAW -3 

Ayi l^Jaa^vj CCD 4_ii jdall 4 ilyll Igl^jaij ( _ 5 j 1I a jjaWI dlUlx 4 y 11»aj I jjalSH ^Jsii 
(jluij (4.W j» >>i a j_x j 4 yllata j_x) ^IdJI dlULnll )-»iy j ^adi Clll jjal^ll (jAaaj .dlUsLuiill 

4-ikiSll «.(_g_d <J£ cs _lc. (j jldi dlLilnll aAA (CRW.). 'jl^adkl jl CCD RAW cs- 1 ^ 

.(jjAjA^-a (_C«JI j_l^j 4 y 11».all Sj3 dny 1 I jJaljll (JdlA dlULlJI aAA 4 y 11» a (ja Vajj .1 jjal£]| 
jj2k j)l -( _g^jl_d L_lj jaily (jj jW j)X 4_dlgJI Sjjt^-i 11 ^gJI Lgdjdj ^Ldll dlLiLnll 4 y 11» a 
aAj-a. (_ 5 -ic. LjLyjj jdLllI 1 g jl a m (ja jldJI L-ljml y II tgj dLaJJ ^lill 4 y 11» all Sj3j £juil j]l (_Ja*Jl 

4 nlg ill 4 L.ayall ^k S jj^Wl 

^ yy j» -4 ia3 j I jjal £ (jx. 4 y'll ill CCD RAW (jl *>i ill dll k\*a (j^ajl ..^iy AyS 

4ja jida-all jJC- RGB TIFF (jl *« ill (j-a dl31jl_ill ^ yy (j-a (Jsl %)60 (^l (_C^»j 4 n «))j (JjIaII 
j^-a) i—LLall ^ y y _^4jjLdLa (jj5Lud]l 3LS1 Resolution 2j>>«'lll 4_aliiS diilS JLsl ( _ r a) 

^dllWilli (jiJ (j^J>ll jl t^i'lyl 4xa3 jll dll jXalSll ^d-i (jja^ill SAj^ i^ c ' lSl All 

dlLiUj lU^ ^xjdaJI 4 jlyll dlLiUj 2> tM J CRW^tjCdl' jl 

j-* La j Contrast mapping j^dill Akijdj White Balance , oAh^' uj^' uj'j 2 

4_aJla-a AlX 4 a j jxal (jxa l& jJC- j jl j0^\ 4iiA i^kc- ISlAll ^ Ac-Lul) 4j jjjdall dlULull 

.S jj.^H 

jj (j-a*J CCD RAW (jAd ^.3 jja^i 11 4 ~'i Qy 11 4_xa3 jll dll jj j ^11 » ) (jS 

fj-lai Lglijdi (_ 5 -ic. 4y 11»<all i."il<lijAi (_3«j 1 .ain (C-M-Y-G) . dlljiS Sli3/dlil0 
^Llai j^l 4 ily^UM <all dll jj A ^11 Jj y'n jl £_3j!Lal! (j-a .dij 24 <_s-l£ RGB 

.tjji^ill djjill dllx-jAdll (jjmy'i (_lj (jAjxui (jill j-aVI tods (J£l du-12 (_g jIulaj 


Digital Cameras J' d^i 4-1 

ClAlaJI I jj4,,^11 j jja^i.ll LgJ Aq'l.l'i (_ 5 -j]l 4jjjlall (jAi-J 4_xa3jll 1 jJ-aLSllj jjA^aJt JaLalill ^!i_) 
LgjjjSlI Ig Ijy joiJ ^!il jjjuall jjli 4da VAjj (jAlaJI ahall (TadLuil V 4xaijj]l I jj4^11 jl jA (j jill 
4_alJaj jj j-di jl jS 4 ilylA a j£lA (_g jiy'i dlilS IaJ I jj-alSiS 4 ilylAll S jSljl ^ l^j jdij 
(^s-lc. 4ljy>M'i ^i_i j)l jl ji^ll Sj 4g jumS j^Ai 4 JL 2 JI oAA ^ jA j ) ^^jld 0 j£li 
^Jc. Igil jll (A*lAl j ji-all 4 jjj dlili oAIx Floppy Disk l^aUJI L-ljaul yll (j-a jlS j)J 

Will'll I jj j.kll 0 j_£lA j)-a ?• j- 2 k jja jj Wum.'i I jXaLkU 4,, ily 1 a]I LCD cl^LuiJI JliuJjSJI 4duL4 

.(j^y.1 Ojjj^ 1 g jlc. 
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;4 ag all j_jaVi (j^ia j jliic-^l ^jlalj Akll (ji L-A^Jj 

ajjaaill eA_ja». -I 

IjJaLSlI »j lal J. a j C 5 -iJ'j(ReSOlution) J.) ^liili 4 ja^ ^g-lc. l—llj)a». ajj-aaJl eAj_a». A_ali*li 
4 i m\ m ~v\1 j ^)» 4_iAl Yiall £_laa]l tiLL (_g-Aj Pixels LlLin^J! AAju L11a (jal_i3 (jSalJ I-AaIajI 

J a-uaj Lai 1 qu«a l^li^a-a (jSLaJ sAli. (Ju«->\ jj p.UaC-1 ^glc- IjjalfLll ajAS (j] _ IjjalfLll ^gi p 

c"il joiLL jS 307200^4-a IjjaLfilL (Pixels)' ; j.: ; • ^ ^ ^ }-»qU ji c')\ jmaJI LLli aa_c. 

CS-ic-J ( 307200 Jj^' L>^ LSj [ ^i J-&J ) 640 x 480 4-J-uilJa^JaiJI 

, jAasi Ij^lSl! dul£ 'jj 4S1L jii£! cii5LuiSLi i"ia-nI ji laika ^ja*J! 

ujJh^ 2 ( Data Compression ) ejLajkall Jai_^ CLii j jl caI jjaliH (j-Saj 

4_]LaJI oAA (_ 5 - 3 j Pixels (J tM 8.1 aLu-iall a j i» t^ill CliLiiaJI ji ^laall ^la-u ^IaVuuI jjSjlil 
4_^jA ^glc. Aaliaj ojj^ll bAj^. (jl . (Jiii bj£Ia 4 ~vl jaa alALlml ^giaj lAA (jklj aAj^. Jail 

_lgj L-liVuu'i (ji Ijjalflll ^.lialL.■<'< ^jill (jljl'l/l AAc. j CuiAaJl aA^a* 

IjaalSlt a jSL -L_l 

a j-SlA ^g-3 jl 4 i\-ul^ bj-£Ia (4 ia4jll ) JllLa. p II elll^jal 8 ^g.3 II (jjj_ij ji_i 

^g.At.a.j (jaLi aA^jj aj£lAJI (jalilij (jAkjjJall ^AVLij 4_ua3 j )]l ^jjjt^aMI ell'll (jAaju _ 4_ia^jLi. 
<■ <1 1'iVi aj_jj-a (_!_£. lAA-illi (_ 3 -jll Lull-viall 4_iaS jl a jsILlI ; ->\\ (jl . Megabyte AluLl >ja 
A j.Will ajJL LiA 4_2 c. (_j 12aj La ji ajjt^i II ^g-S J ; li^alij]l aA^ LS lc. JLomj aJU^C. dlljLlic.1 L- kaa 

. (jljlVl ^ ^ LUiSjResolution 

(Jjjualij 4^.j^ ^glc. AxU*J aAj^C. CjljLic-L a <j\'i-v'i aj^a JS ^gjll aj£LJI 4 uaS jjl 

Data eiiLajla-LI )-»» a>i 4_nSj f hvi jail (^-ic. iilL£j Resolution aj.w'III ajl ji ajj^ \l 
^ikLuL aa jSIUI (ji ojjjjjalh c 5 -«j V 4_jli IlgJ L=uli . (j'jJV' jCompression 

(jl (j-LaJ l_^j^ja>.j a j \\ 2.) S*i\l aAav (_gi ,*1 l.wMI a_j3 !■_ um - n - i°I _ jjj^all (j-a ^)j£! (jjJ>Lj 

^gjL (_g-jll a^jSILlI ^g.3 ajjjua (jjjt-mj ^—31 (_Caij j^usa jJlc- (jjSj ^3 Ijjjl^s I^)j48\l j)J>Lj 


l^uaim 4 u^jLLS 1 aj£L3! 

(jjjLLlI 4jlJa ^gjj^/l _ 4iUa L- Um^>j LQjj 44^jLiJI ajSLlI CjlillaJ (jxs (jjc. jj ^)3jJJ 

(jli Cli!)tLal LLs 1 gjlc- j^L-aJI 2.)> tM 'I -SalJui! ^»1 j _ uluLLa-a ^gjLaJ Cglilllj uluLLa-a ji 

l_ij joilaJI ^gJj LIjc-LLLuiL 

0> 3 j^j Jnch Floppy Disk 3.5 lS-^I U^' 0=e^LLL JJ^^LII Cj^I (jk»j 
ajA3 (j£]j ^>j 51 (jjkj klLLl a^A ^gi Clll^xalSJI (ji ^gll ksL^aVL ClliLl u ixa 1 _4 J43 4jjJ)^j 

^gjj ) A3 Jj^/i ^_J-4i (j«a (jjJ>L!lll 43llaJ LallJ (j23i (j-a^sli (jaj aAA 4 \ i\q\l (jjJ^j]l 

.lAijL 

jjasall ^l^jill --i 

^-a a^Lc- (gjL ILa j LIIaj (j-alL. aAc-Lui-aJ L-lj jail **31 (_g2| jjj-saJl ^ll 

(jli ^»ALlLui-a]l ^aL^jJI jAaaa-a ji (ji-5 I ag a j _4j^_ui ^_ijijJI 4_ilac-j _l§jljaa Aic- IjJaLkll 

Serial Port ^glaalmUll ^j-lil (j-a <■ < \~S\I (j-a UJj-uiLJll 2>-a'ia lillui ^lAkluilj ^alli 4 jiac. 

/ajSlAll (J£ (Jill (jjllSA aJbtl 4_ila*JI I^jIjjoi Ale- I^)jal81l ^a aAlc- illuill ^Lj 
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a3fc j Uiuij 3' 4 3H (gJlc- jWr^ ^ Ul.iIjj 4_ia>jl_iJl aj5li]l qa (3^ 4_iLac- ^lili 3 ^ 3^3 


L-ljml "vll 4 _ia3j]I 3jjiu 5-1 

J-fgjd Disk *•. 'L.-i 1' aj5l31l (j-ajJi ^glc- ajjda 4_a»Luus ^gJI jj>.-i\I 3^JA-i ^I'i^j 
o^SIaj I^j 3 -* oj-^-i u l g ■*&' t — ^ ^ 3-4 (g-dl ^ -> i l_i j-uiUJ! 33-5 j 3 j 3.3 **►" U^l-ij 

. diibU^ 16 t> eft V" RAM fl 3 " 

U-aLi. jJ.1j3 a^> 5 l 3 j L_!j-uiLaJl .IjjJjii 3j-5j (j- 4 ^dj a.V 1^ 4_ic.^ia JJ— a-ll <Jj3 3 ^ 

3 3^' 2^-*a 1! <c. j^m 3] Ldp.. dijbLs-us 2 3=- J-sj VVideo RAM (V- RAM) 

(j^ju pijaJ -5 j^i-saJI 4_=JUa Uj iji 13 j CiLd'Central Processing Unit "CPU" 

'^^yj}\ jj— all 4 -y \1 »a dlil5 1 aY\ £- j-3 ^dla-all 3 ^ I .a 15j 1 Ujj^^da l^jli Ig jlc. dj'^))j»MI 
(_U^aj ^i_l 3 ^ 1 g d 4 4 _ia3j]I Uj 3 511 4ja_ujl_jJ ajijL.! oil jji/n 11 a-iAld-al JjjJa a-lc- dlldA 

3 - 5 - 4 jj L_ij jail **>11 4 _dLui (_ 5 -ic. Lgdijj 3 5 .a 1 La5 -Ldldll 1 U)j^)j 3jiA31^ 3 Ig >j '3j351I 

.du3^V' C5^° 2 ^ 3 * < 3 ! cs-* 

£-lj_il dlldAj 0334U4 4 _*jllallj (_U*ajJ 3I 3;lad■■ J Clll^lpl 511 (j-a*AS 11 4 _c.l±la 3 5-4 1 
3-51 j £-j_i 3I 3-» 4_*jUall 3j-5j 3I 3-i-4j _ l_ij joiUJI 3-° dLli 3j_5j 3I ^3-^-) 33-dl 

. jd5j Uda3i Ij^jua ^gJaaj (j-a^jill l-l^J 4 >A Ul 4_j-a3^1l dllajllall 

3-4 p 1^3 dll lAj Ua*dui-all (jjj-ll p_jdj 4_*jllall (^s^ - <c- jAiaSI ajji/i'l u) 

^_3 iijjm \| 4_alSj 3l..L> 4 - 1 ^^ ^lt-C- 4_jSJj ^jUlill ^ i (j-a^ptJI I^J l33J^^ 

3 ) .4 >>» )<a~s'i 4 Q 1 U £j 3-4 ^g.'i~\ 3 '!» oil 3 U 1 SI 4_c.l2a 4 q\5'i 4 <i» >.s-i 3 ^ UJ ^ 1 4JIaJI 

jAjj Vj 3>Sj ^ ajj>.-i \l i—Llill j J&j qs\ \j\ ^flaJlj (_^^1_*JI 3JJ-1I 

_lAl^)j 3 ^ tjJjcl ^A^l 4j^l*JI j_y-sall£ 4 i» ijlo ojjj-sall 

3-4 )ol Vi 3-4 Ujj5'd l^jl ,W'ni.i4 L-ljS qc. 2 ''y> 3 " IjjaIS 3 ^ 4£._jAia]I jjj-siSI 1 u.-i^yi 13 
4 _ia3j 4_*jlJa ClutS, 3lj ^ 'i*\ dll » ilia]' 3-* ^3 L^W 4£. jAaAll jjt^'l 13k (JjAaijj 3^3^^^ 

dul£ La 15 (^g-ic-S Resolution 3 ^ ? >~s dilij jiiSI iallill jcix. 335 LdlSj t 4 .^vd 

dll ic.J! -^. 4 " 13a ^g.3 LAjjjIj I 4 J a j j)..-) \\ 4 -N'idll Ijj-aLkll 3 J^aSl jj—atSI 

4£. jAidl dlljdall (_Ja*J 4J_jA° lA jj--aa UJ-3 U 4Sl» t^-ill ■ll | ' |J> >'3 a j3 dllj 


4jlik ^g.3 Usj!-Ul 4 ^ 4 ^-L-all apdia'^l 4 aaS 4- ll *m-v ^gi (j-aj^>*j]lj ^gjlallll ^SadSI Jdsj La IjJJ^ 
jAij j 4 I 3 A 4 I 5" ^g.3 (_paJ^)*j]l a^Llj UjlS-al ^)3jJ 3^® 3^3 apl—iaj dll j iijjtn" 4_iiii. 

^)3jJj /a^jiLdl ajSILlI 3 ^ 3 -^ 34^1 ^I'i'v'umIj lA3i.l 3^3 tAll dlUaiUl Uj 35\I ajSti 4illa 

JUC- dll35j Resolution ^ j.Wi a^J al^ad ml 4_lLa. ^gi Jal a^)5ILJI 3^ 3^5 al^adml 4dl5-4j 

Data Compression *cjUjkJI Jai-ja 4^1^ 
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4_la®jJ| uli jii 5-1 

.Lens<^-^'* 

.Flash^l^-^* 

.4 WVi\x>\' ji»j^ajj jjjSju ^-/sVill £-)dl _jA j £-Idl * 

.(Tripod — AiLull ) ^jUI (JaL^II <■ -li£ j!i s^c-la * 

(Jj^joij 4ljli. j)A ^jj (jLaiVI d-*- 3 4 jlr.. 3*»» t>illj 4-al.liiijil (jj^j _jj _jA j c4juidill L-)V ~s jj * 

JuLu^-d" . o^jd-Jl ciijt^->\l j! ojjt^-il' 

liu^i jaJ jLla-L ajijj-a j tAaaljlsk! jjc. dilei& (jj^i ejUdLj (Microphone) 

_(jl_i^.VI ^_S ojdc- (_])•%dill ad 


.(‘-'d- 


Jl Jail)_ Sj 


ill dil j^l_at 


■i) Microphone > 


_kaV * 


(^jlsVll ajJjj-sal) J|^)a 1I jdaj-dlj 4 juiAj 1I (jjjl-a ^3 \.>.ma 1I ^^lill i^s&J ‘(J jj^ J^d"^ 4jila. * 
Clltti ttiViA jl Cil tti 's/ij a^jJj-a 4 l-a^ll Cll'djJ ^11 j)d-5J j)l_iaA/l L-Jc-t i^Sj t4 >>il j ajj^ua 

luliil jJjjjlt Jaldajj i3l.tMA.ll (jjuuiauj 

Focus Auto / ) l 5 J^l lSJ j-^' Jh£J^' J> yJl-aUI (_ 5 Jh£J^' J ^^J^a * 

.(manual 


4-ij t^j^£ll 4 1 AII ^gJc- ajt>» II dJd- 4 ^ ^.A.t.tij aiili ( _j-A j t^jlliLiil iiJjdaj d&^ 4_Ji. aULi * 
^_jll 4 ia^II (_5^J 4jj t>» (JLat-dV (_jil)Lall ^^dd 4 (_5-l| jl*jl (JLmmjI ^Ci g. II 4 _ia£ is^)*-al 

ajj jtdt jlj^alt jda^dl 1 g ^lia. 1 


■C5^> 


dJI 


_all dlL 


(Jj- 


a Cil 


Or - 


_aA 


.ijJd-A^V^ 1_ l^juitadt j)A a^j^t-sall ^jl dljt^ll dll‘■' (JjA-aj^ll ^jMj’a a 


^gJI 4iLdaVl-j 4 _ia 3^)1I diljjAlSlt dii^l (jl dii^ DC in jdiliAll dt-Jll (Jj^-^jll d^A 4 * 

aj i» 4_jjLld^ dj*v ai a^j^ya jjj-Si) tdJ-at^l' filial tiill iaUa J- 4 *- 1 t^ii 

/ajjoillAll idljd^ll iSUalU IjJAiai AlJdi 


dj')**>') (j-lll dj'dJ a! ai ^j-3 (LCD)^!-^! Jlluujai (j^a^yc. jjailAl idjdaj d^ odSt-j * 
4_iaS A'i -> i ^Ci d-*J 4 .>m\.> all (_5-lc- laltti aII aj>a II 4 ia*\ 4 iAH aAA d M t M ^ ‘(LCD) csl& 

dAAdll a^dal 1 ^ ..0 d*— ^ >f ~ lo jl-itM d^ 4—ujl—kill aAA (jd^d t4 t^ald dd^ 3 .^^I 4dMLull ^ j)ia **1 

d^tll cs-l) J)C.d^i (^ill 4jl-vll ei& ^jlj bUluil 


.(-/+Volume) ^ >* 


II 


l5>> 


• r 




_11 


J'JJ 1 


j' j'd^j-^ jW^' jj j - 4 *j (Movie/Play/Still) j'l/' dW^' ^1 -Ja * 
d-jd^- 1 jl d^d*^ (Play) (_5-Ad jJd^' 3,4 " dj^-^*" Liid^ " ^aLmmaII dl 4J1II1II dd“^" jjj^j 
ddtk^a_ll (Jj-Ntti ‘il (Movie) iiid^* 01 " L —'1 _la^jLdtd 4 _JjJll jH (Jj>tti 'll (Still) " 

^d >- a .' 'djJ at (_j_s dj “JJ* JAd^ ->?-j C5^| ialda^LJ (Focus) d j 3 ^' jA jJI jj * 

Ijll al'i ddd^' Jy^d^' ^jLc. ^lili 4ylc- Jaidall 
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_11 JtL 

JHuujSl! (j-ajc. LiLi jlxui (_g j"u , M <a bus* ( _ s ic. ^Uiall Iaa J**j cilia. (LCD Back light) 
lilJjj 42il24l odgj ^jka II j-lij j jJI hi *-s-> jS £_i j (J^t-a. ja jrialS (LCD Bright) (JlLoll 
odA 4idAl2daj jji^i oil l_lc- jj La jil jj jh >m a-lJac-l (J^La. j-a j jfiall jic- cs-^ Llalia. 

.4_iglaJI jS 4_iiiaJI LiLall 


Program Automatic ) e4^j-f4' cPkillll ^djdaJI (_>d>jj_*4l j j * 

jLLa. j_a liUij 1 g Ll frill Al j_all 'i>jji./i 11 (jiai j_*41 Lu>i j j j_ll IdA ^.j-fri Cl la. (ExpOSUrC 

(Program Automatic Exposure) 'j*4^' cK'a j- 4 jf 4 


(jla 4_3j j*-all 4_i3l jC-jli jill ^ALaS/l d-ali*i V 4 ia4jll dll jlaLrill ‘l)i>*«'|1I (jaa jii (jLaAj 4_ali3 * 
(jlS j^al l jjjjaaaall <Jj3 ja 4ijj*as oAjAc- (_£ jai jl (120) j' (24) j' (36) 

^j-A j 4_ia3j]l j jtavll (Jiajodj 4_aaala. (jaal jll A_alixi 4_ia3 jll dll jlalrill jl (J_j Cod_)Ac- dll jajuill 


4_idu 


i j_ai J12S ^gic. jjrij jl (Floppy Disk) o 3 J* l£4i ^ jjrij jiri Sajac. djl%j jjri j 
jjj^j jiri (j jAi Jlridil jl (DY) ediaJri JajjAi Jri2i ^ jjrij j' (Flash Ram) 41 


.^1) (stick Memory) *j^'a ^ikLi 


(j-ajill £■! j.a.1 jlalli ^Uia jjVjlj fjij jA j-Aj ‘(Disk Eject) (J^ 3 J-4' J-=4 £)jA * 

•(Eject) 

I jjal rill jji-idll 4_jjIj j^rill kiUallj I jlal rill A_lj jl ^jJL ^lliAa jA j t(PoWer) ASLiall ^Liia * 
j-a jl 4_ljlk2t j-a ^Alfrll (^jLi j^rill jlnil ^Aaduia oAlaJll jjrij ^Liiall lAA j i44a3jll l^iliLaC-j 

. jdllall ^gjll j^rill jlllill 


( _ g ic. jjll IdA ja*i i— ua. (Digital) 41 dlljjalri t_4c.l (_gi (_5 jjIa1Lj <iAiS jj jAj t ( a£aJlll jj * 

Ijj-al ^11 ^g.3 JjLuill JllLuiJ^jSlI (jia j£- 4_AiLuj Ljaj^jx-all ^jljillj jj^-aJlj jljjVI jllia.1 

c_Sjjjj ^AalLocall jj! (^I joi CllljLuj] 4 j1c.j ClllALaJjl ^ tdllliglill Llajl j»jSJj 

jLiiaV 4_j3 jji (_5-4l oLaj^lj 4211241 ^3 jg li'i (_54l Ojja^all (J^La. (ja jjll lAA ^l.'iViml c_s^)*j 
(j-a j j4l (_ s 4c- hi isi II A j >aj°l ‘^3-11 lAA (j-a ^ jAl) -3-J-j^J 'Caiaj j >*-a]l ^ajl jillj dlllLaaJI 
j| ^j| j^] dll jL iia.31 j)^a 4-C. ja-va j g h'\ LaLaJl ^j.3 jljjVI ji ^jl j^ll 4_i3 3j4ll (_5-4l oLaj^l 

^AalLoiall jl jjt^iall IgJ jajJ c"ll ilac. 

j| (_)]>»« 41 a.l_l)l 4, ag all dll j_d jail j)-a A_)d4l (jAa jxlm-l jj j4^j ‘(Display) (_A s d J 4^ dj * 
^j.3 1 g'i^j^aj LajlA jji^i all C. 1 c. jj (_5-41 dlLllaaJl ^j-A Lajj dll jdujall odA j I jjal ‘sllj jjjaaallll 

t jj jt^iMI ^"Laj (ja Aril It j 4iac- jl ilaJa!lU jj jxaaliSI 
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La£ SAlfc oAA Clll^Au^'a]! j 


(jAaJjaAl! jl ^gj\s\MI ^ l»'i AE (j^ 4 ^ jAuJj-a -1 

.(Automatic Exposure) 

.jjSjjll jAuJj-a -2 


^sj j). .A i aA^. ^jAuJ^a -3 
.t-JjS (jc- <illaj ^jAuj-a / JySjiill £xAaj jAuj-a -4 

- <j Ati ill (_j^s 4 ;ijyix>\l 4 W4\l jAuJ^a -5 

^. .-o j ^jAuJ^a j ^ j)*Uj.]^ ^jAuJ^a - 

jAj j-a / Program AE 4-i^=>l_A AAljAj j-aj ^-a^uall ^_ilili!l j.Al L _uaj ^)*A]l 4 q A j -7 

.(balance White) lA 5 ^' jA> -8 

_ii j j). .A' Alil^jjJ^a ^jAuJ^a -9 

.EV lAmjA}! ijyujui j^ya -10 

j j A»VsVill jj A» >>» j oAlxllj Ai J 4-ajlill aLui^)] jAuj-aj 4-ajlill A^ac- -1 1 

_(jjj£la-a]l 
^..-o j ^jAuJ^a -12 
/o j J).Al ~N ~s jAu^-a -13 

.4Am,a\' AAc- -14 

(j-ajii cA 4_jajAa]l 4je_uJI jAuJj-a - 1 5 


oAa ^AuJj^s 15 -16 

.l 1)>'All ^j'O jAiJ^ /^IaII Anil (_jAa^)C- 4Ailaj jAiJ^ -17 

.^gjlAll AIsSJjaII ^jAuJj-a -1 8 

(jAaj^jxAll jAiJj-a -19 
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: (Image analysis) Jalxi 1-2 


lilc-Luij -laiaS 4jjjjt>» 11 Ll)l_aji*-a]l alaJimJ i "j ajj^'l CllULiJ (Jaj 4 -y 11» ,a 4_iLac. 

L_)jml~\11 (J^ll 4 _ia3j]I Sjjtn'lj 4 1 S. 4i]»< 4jl_uia 

LaA ^jjja i^Jaj JLai ji (jfLaJ 


Computer vision s->jjl' -1 

Image Processing 4_aJl*^ -2 


^c.jj ^-Uj) t5 _ic. -> 'i L_aj_xu lijli L-lj joiLaJlj 4_ijj]l 1 Lai Aid ml .lie. ; L_lj,t«l -sib 4_jyj]l - I 
Cll ajLuallj lIiLijIlula]! aAA j l_1 j j.m! *vILi 11 4 -sll 4 ill»II Ll)Lajix_a]l lIiLijIujia! (jail's ~n«.a 

^ (_j5LlgJI ^ IjJlaJlj 4-it.ul-t.uV 1 (j^jLutaaJlj (jjill ; ^^A ^^ilje-a (Jj« a‘l‘i 4 ill»11 


Vi 4 n».a JjjJa ^lliiLuili ajjt^ill 4 -y 11»a dllAnlaij 4 t^il -vll ajjt^ill ; jjt^ill 4^Jl*-a -2 

4_j!)1j (j_a (Jj £l) ajjt^i 11 2 ill'll (J-Jlj- 4 ji 12 wjJj _ 4 u^t^iVill ^]l*-al!j 4jjl)-i.all 4 y 11» oil 

Ls** lK' J* 


Preprocessing 
Data Reduction 
Feature analysis 


4jjlliVl 4 y 11».all -1 

ejiiLuii (_y^i -2 
(j-aljiJl (_y^ -3 


4_ia2 jl\ S jj^d! M'vlU a ^llai ilifr 2-2 

: u - 4 uj^ 


Image Processor »jj-^1 -1 

; 4JU11 dill*. jll (_ja 44 a3j 1I ajjt^ill ^dla-a L_aillij jj^i 4 y 11» a ^Uai L-liill 4_A!LaJ l*j 

Image Digital computer (»jj^all Jj-^vi )sjj^il ^jll s-i^UJl-l 

Storage oi -2 
Image Processing «jj^l ^JU^ll -3 
Display -4 
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44^3^)31 4 -y \\» -a j..ol 'ic- 

Digitizer CjUSj^i _2 

(J_iLali ojji .^1 II o^2kj jc- ajliC- _jA ( 4 _ia3j ^31 (J^aj ) ajjjusall 

^_-a *La,'iVn« jl lc.jj t 1i Jl_i.^l a j g -n! j_-a H-a.jJj 4_ijj j&l'lM l_1j ml"vllj 

!^lius CllLaaj^l 

( 4-jjj>>i\l 4ilii£3l cs-^ •C-a!i*J ) (J^ull 4-ijjt>i\l 4ilii£]l (jjjULa -1 

( a JjS^jaSI jA La ) a jjl2a3l 4jakil! C'll ~»m.iLa -2 

( AXalS ajji^ill (JjlVi ) ajji/i'l dLlU^-a -3 
,( 44-a5^)3l IjxalSlI (JlLa + IjJ-alS ) jjfi jJAaill Cl.lljxalS -4 
?. jjCail 4auiLuiaJI (Jsl^iH 1 _iLusajl dlls jL-sus -5 

■1)^)1 ^>la3 v_ Ll-pjj jl jlliaLjj Jjasi * _sLa^all ^^Jl 4_uLui]l ^uiSU jI 

^viiil 4 j3Lul]I 4 \m ill Jla 4ilid 1 g a ;3jj cl^y ajj^ll jj£j jl jLI^'ij 4-jjlilSlj ^j'l/l 4_laki3! 

<c.4-\uit'l jl Film 


(_g! (_J5!_jj]l L_sU^aj! 4jjL.^>.a j! jj£ jjAiill CllljJ-alSi jl ajjA^all Cll^lUa-a Lai 

^glc- a^plii c al i.si'i ajy-a aCA j AlLLuJI j^ ^Ju 4ia^uus a(J aSJ (jl Cj^ A . ] . ( 4jHiill Jaliill ) 

i—sLuiSLaj! a^Lu4_j3lS 4_LjjCa aA4 ajjt^ill aH^J jjfsj jl J 4 i» nli aj^yua ^jS ji 
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OjaJ) Sj -3 


dl -vll».all o j g ^i (j_^s r- jjLij iijji .^1 II 4 -vllat-a (J_aJ (j-- 4 a1#x1ui_aJI L-ILjuiI jaJl 4 .alVii (jl 
dlijida-<s dl >« o.'ilx<a Jljj jdji oj.4_l]l 4 .aS. t>» II L_n_uiljaJI 4 .alVii ejl» 

jjjusaJl 4_dlxd (j^au-sad-oS! L.1 jail~s\l 4_d ^ ic. ^yjj ^gdl 4yjuil-mVI ddjixdl (jl _ ojjjS <-; ll >«**> 
(jyx/s daJl^J t _ 311 }-»~l 11 (_Ja.l (j- 4 j Ig lid] .M^ydl dUdll 4 _ia£j ^jj_saLa]! (jnlVllI 


l til \ jail~v j Llilj/id ^g.3 Ig ■a.'iVd j ^gdl L_lj jail~vll ; 4_jjIalJn]lj 4y^slj]l L_ljt«dll jyj (jj^jli *• <j5 

(Jj^Jy-ll 4_3^)*-aI ^.*iVn« j ^gdll db tudll ls - ^® A_ij)al Vi 11 dl l juidll l_4 4 _aa3j ls - * Ajj^addll 

^g-^ajll (jjc. jj]l jyj ^.aVi 4 n-Ng II dduidJIj 4 _ijaJl dl^jidl ^ ^^lill ^Li^lj (jj^l^yl'j 

. ^ jlblli]! j 


0.25 ‘- .03an ( l Byte ) did 8 l giugi j^ic- 512*512 u-* dlid j z jj^ ji 

-; £-ljjl 4 j51j ^gJj Ig ■aju.iVi (jd«J liA (jjjdill JajLmj (j! (jjjdlll (_j_a djblids 

4 11j.i 13-al i»oil (jd^lS/l -1 
4 nuilal-lxdl 4_lajdSM -2 

Optical J' ajj^2' -3 

Jadd^l l g i5.ai d i*v 4 xjLu2I ^gJh jii^l jl MB 700 A*-u> jjj£j I 4 uuilil idll (jd^jlS/l -1 

. 512*512 c> z 2800^ 

dd j]l ^j5U duL 6400 ( two side ) lg i~ig -n (j/s 4ilii£ll 4_illc. ; 4 nuililixdl 4jajdS/l -2 
JaJjdSl jya d^jlll 4jujl ^ 512*512 f»>~ nII (ja o.ldj ojja^j (jjdj (jl b*n ..'i 


ojl_^b» jjVI day_td dlj^llj op.l j >4]l jjyiill 4,,iil'i ^g-lc. ^di*j ; 4 ;j.^» ill (j^alj^^l -3 

db (jj2U 4000 cs^l GB4 J! <-3^ J jilts jjjS (_>a jil jy jiail 4 joj ji . lijldi 

dvlj]l (j^ajill 


(jjjpd]! (jxa 0.25 ‘- .'^11 512 * 512 l g * >-v Z JJ^I J\ 4dd jyj //Jlltt 


512 * 512 = 2 18 , M = 2 20 
512 * 512 / 2 20 = 2 18 / 2 20 = 0.25 


//lM 


700 MB / 2800 MB=0.25 
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" jijdl " J^V'j s.jfa.t-4 


4 n« n jli j)\. g )-A' a j, g yi A jj—Lallj Cj_xjA1j (jJa) A' 4 ijjj jalill 4_i3l jdl dll ClL ji 

4 : ii,w\' ^ jj^a 4 y ll».a ) 4-ijjt.^ill Clll y ll».all 4_alaii ^gi 4.1.a».L>,ttdi 
ajjt^i 11 ^gJJ j..a ic. (JfLl jC jadlj ^^isVl jaaJJjdl (JjjaCl 1 ^j 3 all 4 iling .all 4jduVl L_Ujlji 4_alaii 

4 ill jj cl_*ji (_]1 Cl ^ic. ed-laCi did 4dajA 4daag_ali 4.». 2A1 i__jjui ^-lat.C i_ Sjd (JajCLuli Cjg y ^gJl 

4a>^)y.all ajjt^ill r-lliV 

Uid ajjt^-i 11 4 y ll».al 4ql»‘i a! 1 (jLacAi (JaJ (ja uiLml (JfLdi adSLa 4£.ldall jlgJai a jg_a.i (ji 
a j^ajj ajlj-ad jjil >m y 11 jj_j]l a j^ajj jjdl d ll»jlL jadad j jdi a jg^i dlliA ji 4_Caidia 

. Jf=dl (jjj 


ajjadl (Jjt^iyl -5 

jji / 4dij,t^i ajLLi ) 4_lia-a a jl_Lj ajj^-a (_)_ua,y‘i (jc- ajLjC. ajjt^i.li (Jja.y’i (J_a.e jjdj 
4_jjl!ill j_a / 1/30 Per SeCOnd ) _>A da.1 j jlJai jaj-l jdd 4 jj-ldl ajj>a11 Cll yllata i_ llc-i 
jV ( Frame grabber) jda^l ajjj-aJl J j^yl aea.j J) jLLu La Idle. l. nd l le^Jj 

j_uajLs daj did! ajjtn 11 jjjta f -> yy jlJai LgJ die £ j 4 jjldlj 1/30 j^*-a j-aj lg2 ajj^a (_]£ 

. j^V' 


^j-ic- a^plis ajSle jc- ajljc ^gA jLLAi (jadlS jjaCij ^gC-. Vnu'i La Idle- jj jadl ada.j ji 

^Jc. ojddl LgJj ^dljtdl j-a _jdl idA dllda.j pldj aCLc-i ^li_i Cl iy 4 lad 4 _iaSj aj j^a jjjaj 
4 _da*J Ic. judlj ^aadl 4 i >aLdl adA ji 4 _iildl ^g .3 a j j ..o 30 ‘■IlSjII jad ^gJS lda_)i jj j y'lll 


advj 4_ialalallj 4 ill my 11 dlldadl (Jla (jjlmdl 4jCaiH-all idLUajll 4 y 11» oil aCa^j ji 

ji (_ 5 -l*J ^ j jljJLall (JSLulIIj 4_dl*dlj l_iA CllLijSdl ^.auCi Cl iy / ALU ) jdaidlj <— ll >« y 11 

( j jljla 4_jS/ pi Ly^l 4di jijj V pi Ly 

4 lAjll dlLajl*dl (J_ijaCij a jSldllj 4_jj jy oil ajjj-aJl apljd U jdl jl^-?- ji aCa^j ji 
(J_j 3 j-a jjj (_ 5 dJ jl g y 11 4_.Cil.Li ajLL'^l a JLA ^lj_a.jj 4_L ja 4_iljLaj a^jLLi ^g-l] Ujj jy oil 

aCaJiuid! 


/ /i."lly^)yoll^ Ujlaljj CllljLuji • 


/^liji^) 4 _ja3j 4 y 11» a - U jlaljj 4 ly.^-a CllLLlJ ^ 
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S 3-2 

; 4.213! 3^ J >- < 2lj tgjjAj j_jl ajjj^all 3;'^ - ' 4 -n\\» .a 


Pre processing 4d'3dVI AaIIaaII -1 

V 4_ii j )3! dLa_ji*-'3j ^ j (_jd.il Ij Jaiill ) ;.Ldj>.3' Jb. W'll 4 31» oil oi& ^,'iVin.n 

UdV £cJl*J i—ij-ui (jjf^i-all ^ajlli <_ g^c- JJjJ V jl IgJ 4J!ilc. 

Data Reduction bjUL3! J^j -2 

_jd! (_j\_S^<s ^gJ] 4_a_iiil! 3 ^luj ^J^-iaJ! Jl >3' ^g-S dLjLnl! 33a3 aAaiimJ 4jd j >3! j 

( 3U-aj _ J+a ) (J-3_j3l ^Aauj J >.all ^.auj 

3^-aul 3V aAdimj 3jk3l 4 31» .al 

Feature analysis 3<3V33 ! <j^ -3 

jj j j jiVi d i-> AiLuJI 4_Li.^)-aJI ^j.3 4 ..o \Vn«.all ^IdduiLi 4_i^^)-a]l oAA ^»bkiuij 

dl<hj)3ll (_£.l3 ^I'iVuuIj 


;^jV) Jdilb AdtJbV! A^JIxaII ^oJajj <jiaj 


Pre Processing 


ROI Algebra Operation Enhancement 

( Region of Interest) 

▼ 

Grope , Zoom , Translate , Rotate 



Enlarge Sharing 

■bjl-iiAl 4j3l*-all :(6)J^ 


l 

Reducing data 


^Lutdi 4d!.iliVl 43U all 


^j^alj 31 aAdim j i—S j_juj 3 4_iix^s 4_ i 13.3 4vi i ji 4_23j 4_ifai3 ojji./-i 1! 4_uAiA - 1 

LgJliLi. (j- 4 ^ ll»<a dll ]L& ^Iddui! liA ( ROI ) (jaul 4i]»< 4qf-a ‘3 4 >3Vn«.all 

dLlLaaJ! oAA ojjj-aJ! 4 m.VA dll ibc. 3aAiiLuia 4j3p>. dl nldJ (jc- lg ll.Wi 
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ojj^a lillj jJj-ii L& ji j' j' ZOOIII j' GrOUp 

1^1 4i*.5U! 4 -y\l«,a\lj 4 ujJ^ 


: ( Zoom Process) j' 


4jjjjla Aijjia <Jj!j ZOOIII J' 4-y Waal iHj^ 3 t 44& -1 

f ^-2 j !jSh 4iUJI j 'ii-cl J5Lk o-* ^ cs-^'j ( Zero-Order-Hold ) 

<_3j3 ls-> <3l_kial ji oAaC. 1 4jjLjal ji i _ 3j3t^i\l iLlSliS i _ L«a i_k^a (_3 ilk 1 5llL<s aXnC-'^\ j i _ 3j3t^i\l 

jl Cls3^1l (jjjiij oAaC-Ij 


L-1jU-»o\ 1 ajj>.a\l p-J>^ til-li //(JliLa 

1 —^-a i_L^a Zero-Order-Hold ^ jjj£j -1 
^ jac. j jac. Zero-Order-Hold ^ jjj£j -2 

^ jac. j '—ii-a Zero-Order-Hold %>k? U jjjSj -3 


40 20 10 
70 50 30 
90 80 10 

//lM 


3x6 Vi» > M aOA ^lill (jj£j - 1 


40 

40 

20 

20 

10 

10 

70 

70 

50 

50 

30 

30 

90 

90 

80 

80 

10 

10 


6 X 3 Vi* t M a£3A ^lill (jj£j -2 


40 

20 

10 

40 

20 

10 

70 

50 

30 

70 

50 

30 

90 

80 

10 

90 

80 

10 

6x6 >« 4i jk>.s-iA (jj^j -4 


40 

40 

20 

20 

10 

10 

40 

40 

20 

20 

10 

10 

70 

70 

50 

50 

30 

30 

70 

70 

50 

50 

30 

30 

90 

90 

80 

80 

10 

10 

90 

90 

80 

80 

10 

10 
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.4a»jj AijJa -2 

12— ^ g »■»> 1 4 i 8 (J-^ 4 ^g in 4 ,ai4' ^dajj (jj^jjLsJLa ^jjLuiSj (jjiLajS (jjj 

4 -y 1*1 ill i.- n5‘i 5 4 ilnajll 4-<uall ^ u^i'i4 2 

"8 6 4 

1 i.a.'iVi jail Ijjj oJLaC-VI i_ S_jjuj 3 i_S^ix^all dl^Lm^J J^*-a 4i^)iaJ AiL^a]! a2& 1 ia-jadj-jl I2]j 

i—ajSf-ill oAac-VI 

o. 'lac. V 1 ^_ujjj j_jl LlifLaJ L-aSj (_J^j i_Li^a ^^.3 JjjifLj LS - ^ - l!- 4 *-^ (j (j-S-aJ -3 

4_3^juJ (._ 


^ 2n-l*2n-l ) ^g -a>^> ojjJ-a 4ij^^».a ^ u^iM N*NJ' 4-3j£a^aa]l 4 jujj AjL^/LaJI a2& 


//Jli« 

aXaC-Vl L_lj D-».a\'j 4_ia3^]l \1 ^aj3 (_^a £-J>2v (JlLaj 3*3 (jA 4-3jSi..--i<a\l lil.4 djjl£i 12] 

4j^juj (.— 

5*5 4ijSj^a-oS! ^ u^-11 //lM 


4jjjuj aAac-^Mj i—Sj'U.aW £-Ujjj 4! dll il-oc- \ g jlc. (jjaou 4.214! 4ij<U.a.a\' li}4 // ^jdajli] (JliLa 


8 

4 

8 

£4joi Jj 

8 

6 

4 

6 

8 

4 

8 

4 

1- 

1 - 

4 

6 

8 

6 

4 

8 

2 

8 


8 

5 

2 

5 

8 



8 6 4 6 8 

6 6 6 6 6 

4 6 8 6 4 

6 11/2 5 11/2 4 

_8 5 2 5 8 


i_^^ic- l!- 4 *-^ ^JJ 

4i_jai^a-aSI oAaC-Vij 
4 iL.aV' (_jjj4j 4 Vil ill 


ajaV'U ^gAuiJ 44daL)j 4 ■% \l».a 4jLi 
4jaJl*-a 


i_a±44! 4i^)la -3 

j gjl44l (jjiij 1 n )-»»’! ia.ii.ia. (_£^)a.i .iajj 

=>■ t> 41 jj14' o^a jjSjj ( convolution ) 


>—Sjq ..-o ) 4 aj j.^a \1 jj-alic. (jjj jliu-a^M (_^a a-iac-! j i—S^L-a 4ildalj ajja-saJ! £-LuijJ -1 

^ ajjj-all aJLac-lj 

4jj^t.a .all ^ Lgj 4_a-aLi. 4jj^.a a L^J (jjjuiad jl jj5‘i <- <1 i^Vi 44j^)la (Jf4 ) <. _<ll44l 4uLa*J i.iii -2 

( p jj t- Lma. jjilii 
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3 

2 

3 


ojjj_*aJ! cAjJs ^ j >mjj t_J^Uxall ojjjL^aJI (_j-a a.J^2». (JlLaj 42Lill ^jj'U.a.all iilj.ll // JliLa 

<■ qjq ViU 

^Lil! (JSLill ^_u-alll jliu^a! <_Sjiu*aj jliL^a! oAaC- iu^_i//lM 

5 7 

7 6 

4 9 


A _}La*JI 

SliUll j 


0 

0 

0 

0 

0 

0 

0 


0 

3 

0 

2 

0 

3 

0 


0 

0 

0 

0 

0 

0 

0 


0 

5 

0 

7 

0 

4 

0 


0 

0 

0 

0 

0 

0 

0 


0 

7 

0 

6 

0 

9 

0 


0 

0 

0 

0 

0 

0 

0 


<3j)Sf-i<a\l i" l j yn.+ 

7*7 


<■ <i jsViN ^Lia ( Mask ) ^^LuiLa 

ji ^4_jkii _ ujL2i j j) s* i ^ji c_i *s i ^ 2-au—kj 


^ ^^ 1 Sa_aLiii ^4_jail *Li_uiLail ^^_S. 

£-l_ja til \\ 4_jlac. (JjSJj li-iic. <3 ^Ll 


I_j !^\ A, j\,aaM ^jJLi -2 

^_3_j-a (J_£J a«i-A 4_J_+alj j )]l 
^a^iL^a-a jgi») a iL-oVI ^aj'u.a.all 
Igj (j-aLiw tiluiLa 


3*3 j3 J* JAjSjllj jj-aliJI i—SuAlil! tiluiLaj WilldOwJ' tiLaLa jl £-liaj 


1/4 

1/2 

1/4 

1/2 

1 

1/2 

1/4 

1/2 

1/4 


(JjVI a-J>- 2 k]l 3*3 U^4j (j-a a-J>- 2 k ) ‘■4-uiLall (_ 5 jLul 1 La <aj<K.^.a\l ^ya AaLi 

) jLta-al! ^jj'U.a.all i^y& (Jj'iO *—Wall L-l^^+ai liLLa ^^)Vn«ij 4i^aj-a-2l L_J^+ai ( 1 ^j3 

tilmLall IgLlflJ LaJ L-Jj+aij ojLta-all 3*3 ^Sj^jL-a-al! 
1/4* 0 +1/2* 0 +1/4* 0 +1/2* 0 +1*3 +1/2* 0 +1/4* 0+l/2*0 +1/4* 0 = 3 


oAjAaJ! 4jj < K.a.a\\ (Jj^ 3 ls^J L-Jj+al! ^_ya A Vi\ ill A .aiqll ^aJbjja 

ejl ' 1 -y.all .all a a ->jj liA (j^J 4i_jaj-a-all ^_y± (JjVI i-L-all ) a ‘K.aH (jjjii ^ ^Liij 

.all (_j-a (Jj^l <—L-aJI ^121! a^-aaJ! fj$\ JaS3 .AaOj a^aaj ( ojjjfill ‘Ijj'U.a.all qa ) 


£_iii L+ajlj ^Lill <—Wall JjiiS fJ Jj^l <—Wall o.lac.1 <J£ ^g'ijj (ji la^A j-almij ojjjSII 

oJl-aC-Vi L _A il-ac. ^ 4aj^)lali (jJiSU 


liLmLal! AAjLk. S~XA) p J>aJ! !L& 
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0 0 0 0 
0 3 0 5 

0 0 0 0 


I— 

0 

0 



r 1/4 

1/2 

1/4 —| 


0 

3 

0 


* 1/2 

1 

1/2 

_ 

0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 3*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=3 


(JjVi 4 -0)41 oAjJlsJ! £+ajJ 


j— 

0 

0 


) 

r- 1/4 

1/2 

l/4n 


3 

0 


j * 

1/2 

1 

1/2 

— 

0 

0 

— 

) 

1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 3*1/2 + 0*1 + 5*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=4 


— 

0 

0 

1 

) 

r 1/4 

1/2 

l/4n 


0 

5 


) * 

1/2 

1 

1/2 

__ 

0 

0 

J 

) 

1/4 

1/2 

1/4- 


0*1/4 + 0 1/2 + 0*1/4 + 0*1/2 + 5*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0*1/4 = 5 


— 

0 

0 

—1 

) 

p 1/4 

1/2 

l/4n 


5 

0 


7 * 

1/2 

1 

1/2 

_ 

0 

0 


) 

1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 5*1/2 + 0*1 + 7*1/2 + 0*1/4 + 0*1/2 + 0*1/4 =6 


- 0 

0 

ft- 


p 1/4 

1/2 

1/4 —| 

0 

7 

0 

* 

1/2 

1 

1/2 

- 0 

0 

a 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 7*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=7 




' • ■ 1 { j >n i i i i 




r 0 

3 



p 1/4 

1/2 

1/4 p 

0 

0 

0 

* 

1/2 

1 

1/2 

- 0 

2 

0 - 


- 1/4 

1/2 

1 / 4 - 


0*1/4 + 3*1/2 + 0*1/4 + 0*1/2 + 0*1 + 0*1/2 + 0* 1/4+2* 1/2+ 0*l/4=5/2 


- 3 

0 

5i 


p 1/4 

1/2 

1/4 p 

0 

0 

0 

* 

1/2 

1 

1/2 

- 2 

0 

4 


- 1/4 

1/2 

1/4- 


3*1/4 + 0*1/2 + 5*1/4 + 0*1/2 + 0*1 + 0* 1/2+2* 1/4+0* 1/2+ 7*1/4=17/4 
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- 0 

5 

o- 


i- 1/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 0 

7 

a 


- 1/4 

1/2 

1/4- 


0*1/4 + 5*1/2 + 0*1/4 + 0*1/2 + 0*1 + 0* 1/2+0* 1/4+7* 1/2+ 0* 1/4=6 


r 5 

0 

=h 


r 1/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 7 

0 

6- 


- 1/4 

1/2 

1/4- 


5*1/4 + 0*1/2 + 7*1/4 + 0*1/2 + 0*1 + 0* 1/2+7* 1/4+0* 1/2+ 6*1/4=25/4 


r- 0 

7 

o- 


i- 1/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 0 

6 

a 


- 1/4 

1/2 

1/4- 


0*1/4 + 7*1/2 + 0*1/4 + 0*1/2 + 0*1 + 0* 1/2+0* 1/4+6* 1/2+ 0*1/4=13/2 


r 0 

0 

o- 


I- 1/4 

1/2 

1/4 —| 

0 

2 

0 

* 

1/2 

1 

1/2 

- 0 

0 

0 - 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 2*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=2 


r 0 

0 

o- 


r 1/4 

1/2 

1/4 —| 

2 

0 

7 

* 

1/2 

1 

1/2 

- 0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 2*1/2 + 0*1 +7*1/2 + 0*1/4 +0*1/2+ 0*l/4=9/2 


- 0 

0 

0- 


i- 1/4 

1/2 

1/4 —| 

0 

7 

0 

* 

1/2 

1 

1/2 

- 0 

0 

a 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 7*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=7 


r 0 

0 

o- 


r 1/4 

1/2 

1/4 —| 

7 

0 

6 

* 

1/2 

1 

1/2 

- 0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 7*1/2 + 0*1+ 6*l/2+0*l/4+ 0*1/2+ 0*1/4=13/2 


r 0 

0 

o - 


I - 1/4 

1/2 

1/4 —| 

0 

6 

0 

* 

1/2 

1 

1/2 

- 0 

0 

0 - 


- 1/4 

1/2 

1 / 4 - 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 6*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=6 


- 0 

2 

o- 


i- 1/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 0 

3 

a 


- 1/4 

1/2 

1/4- 


0*1/4 + 2*1/2 + 0*1/4 + 0*1/2 + 0*1 + 0*1/2 + 0* 1/4+3* 1/2+ 0*l/4=5/2 
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- 2 

0 

7i 


i- 1/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 3 

0 

4 


- 1/4 

1/2 

1/4- 


2*1/4 + 0*1/2 + 7*1/4 + 0*1/2 + 0*1+ 0*1/2+ 3*1/4+ 0*1/2+ 4* 1/4=4 


r 0 

7 

o- 


r 1/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 0 

4 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 7*1/2 + 0*1/4 + 0*1/2+ 0*1+ 0*1/2+ 0* 1/4+4* 1/2 + 0*1/4=11/2 


r 7 

0 

& 


i- 1/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 4 

0 

9- 


- 1/4 

1/2 

1/4- 


7*1/4 + 0*1/2 + 6*1/4 + 0*1/2 + 0*1+0* 1/2+4* 1/4+0* 1/2 + 9*1/4=26/4 


- 0 

6 

o- 


i- 1/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 0 

9 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 6*1/2 + 0*1/4 + 0*1/2 + 0*1+0* 1/2+0* 1/4+9* 1/2 + 0*1/4=15/2 


i—Jl Jjii p 


r 0 

0 

o- 


I - 1/4 

1/2 

1/4 —| 

0 

3 

0 

* 

1/2 

1 

1/2 

- 0 

0 

0 - 


- 1/4 

1/2 

1 / 4 - 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 3*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=3 


r 0 

0 

o- 


r 1/4 

1/2 

1/4 —| 

3 

0 

4 

* 

1/2 

1 

1/2 

- 0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 3*1/2 + 0*1 + 4*1/2 +0* 1/4+0* 1/2+ 0*l/4=7/2 


- 0 

0 

o- 


r- 1/4 

1/2 

1/4 —| 

0 

4 

0 

* 

1/2 

1 

1/2 

- 0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 4*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=4 


r 0 

0 

o- 


r 1/4 

1/2 

1/4 —| 

4 

0 

9 

* 

1/2 

1 

1/2 

- 0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 4*1/2 + 0*1 + 9* 1/2+0* 1/4+0* 1/2+ 0*1/4=13/2 


- 0 

0 

o- 


p 1/4 

1/2 

1/4 —| 

0 

9 

0 

* 

1/2 

1 

1/2 

- 0 

0 

a 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 9*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=9 
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i—ajild! 4 ;L& 4_2>jli]l 4jj<U.o.a\l 


3 

4 

5 

6 

7 

17/4 

6 

25/4 

13/2 

5/2 

9/2 

7 

13/2 

6 

2 

4 11/2 

26/4 

15/2 

5/2 

7/2 

4 

13/2 

9 

3 


25 <_s^ liLoiLall lg_}3 1 la-lklL-jl 


M( r,c ) j* 


<■ ugh 


SJtlfl AaJ (jl 
I( r,C ) c 5 ^ °JJ l “°" jA^alic- ^}3j 4i_jij-axs 



Zx=oo Z y =ocI(r-x,c-y)M(x,y).(3) 


<- ,jx. r-x , c-y dj5Lx5all t _ s —Sj 4-4V x ,y ^ Jj-a4 

? • SAa&VIj 

cs-a r-x , c-y J'j 3*3 cs-a j M( x,y )J'j Z<J' ^ // s- 1 ' 

yd'j xd'j 7*7 cf* j»?A M=9d'j 7*7 cs^j r,c ^j 

3 J! 1 l> yr^' Z<J' CS^ 


X Y I(r-x, c-y) *M (x, y) 
1 1 I( 6,6 ) * M( 1 , 1) 

1 2 I( 6,5 ) * M( 1,2) 

1 3 I( 6,4 ) * M( 1 , 3) 

2 1 I( 5,6 ) * M( 2,1) 

2 2 I( 5,5 ) * M( 2,2) 

2 3 I( 5,4 ) * M( 2,3) 

3 1 I( 4,6 ) * M( 3 , 1) 

3 2 I( 4,5 ) * M( 3,2) 

3 3 I( 4,4 ) * M( 3 , 3) 
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ALayl AjL^jja £_-a A_jjlLallj CliUl >m -\W (j_-a A pall A-ij^Ja i_q iq\MI y i D-i’n IaL-4 //(JULa 

? AKLj-all oAA yJaJ (Jinalt _jA La ? 


LaIij I( 7*7) ^ u^i'i J( 3*3) 5LLa i. QjqVi \\ A-.u.u.illj jjSii UJ^J A_iL*aS0 AijA^a-all Ajtjui // L_)ljaJI 
AjL^jlall oA^Jj AajjJI i _aiaLJI J( 5*5 ) ^ I( 3*3 ) A3jSj-*aa]l A*jjj (jli (jA*-a]lj 




ojj^aJl 


iUc- JaA3 (Jj iLLaiLa]! A-aitj V jAa-aiL Aaj^jUl j tilml.all ^gic- A-a!i*j 

-laAS (jjjj-aiaJI (_jjj (jAa-all 


-aaJ C! 


ojjjS Ig'ia joi ojjj^aS! ^vv ~y - 1 ; <■ qjqVi\Lj 
jj^aLlaJL L-lji/i) (jill (LluiLall ^^Jc- A^aJaj -2 
AalaC- a-lja-V L_ljjuilaJ! ^lAaluil _jA AlfLuLall oAgJ (JaJlj 


ZeroJ' 4_Lj^=i d^Ly L\iy i ^Ia=lLuAj ( First order ) ydj^' jdl «■!j-a.i u-^y 

jA ^gj\j tiuiLa ^IaVuuIj jLLusaVI jxlS ^-a ^ ) ASj'U.^i.all ( £-LuijJ ) 1 _s44Jl LS^ 2 " -^-LulIj 


: N 


; AiUjUl oAA 


^ AAjLulII AAJ^lall (_yiai ) jliu^a'^n yya oAaC-I j i_Sjii^a ^)>1i*y - { 

liA ^-aaJlj L-ljjkAa]! AyLac- f.l^ja.L ojjj-all (j-a 2*2 ) tilmLall Aa.U -2 

^g-Laj]' A g -yll ^Lia'i (jl 


3 2 i 

4 9 5 

-6 7 6 _ 


r 0 

0 

0 

0 

0 

0 

0 


0 0 0 0 

3 0 2 0 

0 0 0 0 

4 0 4 0 

0 0 0 0 

6 0 7 0 

0 0 0 0 


0 

1 

0 

5 
0 

6 
0 


On 
0 
0 
0 
0 
0 
0 


a >alMI Aaj ^ U^i'l A3 jq..pall oAA j 



1 

1 




3 3 2 

3 2 2 

4 9 9 

4 9 9 

6 7 7 


2 1 
1 1 
5 5 
5 5 
2 2 


^jA Abigail AijAjL^a-all o5lc-l tilmLallj ASjAi-a-all L_1 


Aaj 


1 

3 

4 
4 
6 
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6 


7 7 2 2 6 


iLLujLLSIj LaAic. jlL-aVlj -Lh^jla ji 4 _i4j ZCfO JW ^ aA& 


. J^IxaII ^I^xLujL -4 

cs-3 +L+“+J K = 3 y+S t g ^ -v-yi ^'j-* 3 5llLa ( 4i^ajL^a-2l ) jjS 5LLa ^isu 

\_Ajjc- j! Clll^a £jjl jt t —Lb^jjSj ( oj^ua y)A s-Jp. ) _jjj5‘i L_ljPa.at' (jlS lit 

; ^SlilSlj J^sla-aj ^ajjV La ^AxLuij 

(jjjj jl Vi .a j^jALajS yj£ 4-aj3 ^ _jla - 1 
J^21 (J-al*-a (^gic. ^lill 4 .a> Ji -2 
. K-l _jt.Vi.aj (JfLS 4iLAa')/lj _ja!uUj 4-aj3 _j» >■+ ^JJ 4 -n nitt 4iL+a] -3 

oAAC-Vtj i—ajL^ntt (^gic. Clitjlrvlt oAA JjijJaj -4 

? ^jJL^aVt \g a-n~v (_ja Clll^a 3 jt.vi.aj L_ljilaA!t 4_JLilt Sjj*.->tt ?. jx iLLaS // (JULa 

|- 125 140 155J 

ji£l\ (_ja ji» >^itt ^^jauS jjjjjLVLa (jjlxuS (_]S Axu // yjxlt 

140 - 125 = 15 

15/3 = 5 3 gjljl' 

125 + 5 = 130 4-aj3 j» >^it ^1 4-axualt 4 ^ ni i_iu>»i 




K=K-1=3-1=2 

130 + 5 = 135 u+ j* 5 c ls 1 

140J'j 125J' <j+ j+^j *3LiA 4 ->nit t ^xuaiia 

E 125 130 135 140 E 

155j 140 uajj^VI u+»Sjit avL ^ 

155- 140= 15 
15/3 = 5 

K = K -1 = 3 -1 = 2 
140 + 5 = 145 
145 + 5 = 150 

(_JfLui!t 4i^Sj^aASI ^Ii-aaj3 

125 130 135 140 145 " 150 155^| 

? K — 4 <LjtjA £Jjt l&jjj£j L_ljllxall 4_ilLilt 4JjjS .a tt iLLaI // L-Jxtj 

r 140 160 I8G-1 

k 160 180 200- 


L_JjjjjLaJt jjj^a A <a)->M 4-2 
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; dl4-pLa]l dljjfLall Jl L-ImLai] 4_lll Ail'll dlijfLall a-dli J (jiLaJ 


l_1j_juiLsJ! j! ajj>-aJI 4_jc. J]l dalaiVl ^Jl S‘l (ji (j-S-aJ ; 4_pLaJ! dLjjfLall -\ 

l_y a^>*JI a ^lAklmlj Ig nil i 

a.AgJ (J^-alj iijji.^i \l dULil (JjlLajJ 4-aAiduba]! ^c-al^J] i—da J l g W'i.a'l JLaJ ! dl ]-y.a^)2' -2 

4 -n \\»aj ajj^'l (Jjt.TN'i Jc- a Jajjoiil udaji]l 

(jjjlj j ajj^all ; H/W 

( 4_i^5j dLid J] JjaJ 4 jj)-» 1 nil dULnil ) ^-al^jJI ; S/W 


(J}J Ja qC- Jj^-VI 




! 

^ ^gJj) ^all ^jolLall ^ 


(_£_jjAjA]I (_ja^)*JI 4 .ali 'll 

Video Player 



Minter 
Printer 
Film 


Video Recorder 


L-J^jar 


,l=Jb 


a J j.a ^ 


iliadJ 4j^Lall dljjfLall (JlLaJ ;("7)(_}$Aa]! 


ji jilaal ^aui.j La (_ya (jal^jC-^M .iAdLa Jlaj£ ^Aida J (jJ<aJ L_ljml VI alJaj 

(jald (jaJtSi jilaal j_uajl3 i 2)* (J-aJ . VaAaduiVI iijji^i" (JldAliU aAavjfa JjVI 

(J^Li. ^ya 4_il*-a 4 » ua ) \l J^)_i.lj 4 i jail VI CjjjAlill ajljai'^l (Jill 4iV VpLall dljjSuallj 

. ^Vu VI ^ii C ll'NJ L_ljjuibaJI 

^Ic. jjAs jt 

Sjjji/ill (_ya aj>a* ^Aklml ; (j-aLk jjj.^11 (jaulS 


jilaal jj^ajlsJ (jal 'Ll' (ja jdl ^ (ja ‘ililH 

^ £c-a^>jVI Ig .ag <1 1 4 » uaj (JjjVllI A*J ) 


ajj^Vl 4jn.il ft 4_ijjAl3 ajLuil 

rl 


Adioii ; aL*J! 

4^a3j ojjj-a J] jilaal (j-ajll (Jj3 j^ya Vj^-all ojj^all liA 4_ViJI 

J) dj-uitVI Vi^jaiLSi ajLLVI ^ aj^aJi 4aJl*^ j ; ( Digitalization ) 

4jt_u^a_j 4j_HiLial! VjjjAjil! ajLdVi (jV IAA J-lj-sMla 4 ).a3j ajjj-a 

Symbol) ,jll sjLi^l <_$ JI Jjj^il' JHalj (sjdw Continuous 

flSji jl dllic- 



ajjj-aJli 4_Lal^ll ajj^ \\ al^)-a£ jUa')/l (j^ajU djjkj 4i-al£ ajj^ll a 
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(_J£ t Llllajia-all ( _ 5 ic. (_gj'iVl ^gjll 4jjJ«liall LllljllaVl ja <£■ ja-Na ja jjfali) 4-ljJ.llAll ajltuiVl 
jLla^l liA p. tii*Sj jl jfLaJ 4ji (j 1 Llllajlat.all 4ajja 4 » 4_ujl_utll !)Laj Lilli jfLa ja jjSlii ^j\_LaJ 
4_ljjAlill LlllajLtallj 4 t.*il St JjjJtn ^gic. (_gj'iVi Ia jj.1j (Jj'q-sll alA j (JjAi. Jl 



Horizontal signal 



a- one frame 

4jjjAjill ejltaV! :(8)J^ 


b- video signal 


5-2 

j L_lj.ti.il ~\1I 4 li.ttil jj 4_iaja]l iUlLajla-all 4_JljLaj ^ L_lLuiii5il ) (Jjt.^, Vi L^JJjaj jl jfLaJ 

• laA 4 **>1 ttiall ja jiql'l'sa jajjlma (J] 1 g attiSi (j! j£iaj 

vlb 4 _j j jJ| _ J 
jj-ail 4 IU a -2 


^j^TNtli II j-a ^,'iVltti i ^ (_ 34 ilaa]l 1 jjiLi (Jill l_1j t«l -sll jjua ; l—l jt til ^lb 4jjjll 

^ 5 -A j l_ 1 j ttiUl 4 )-i ttiljj 1 g'ijll»4j a j yiS.aH ajjt^a 11 4_i)ja 4_jjIj£j 4_ijjj.ii (.111 jlac. 4_il.Ai£ 
i-"' la. ajjt^i 11 (J jlVi (Jlia l_1j ttil -sib 4_i j Jl 1 g 1'ia I (Jj 3 -nII jl (jt-Til ..-n ~S.11 (j-® a.l^lj 
JjJLlj (Jjg tti'ill j jjt^-i 11 lIiLiUj C'lljlaaM 4_LsaUI ajjt^ill Llllibj ajjt^ill JilVl aAklmJ 

jlataij Jj 4-alc. ajjt^i i 1 g at«3i jl j£taJ L_ljttiUb 4_i j jll 


(j^l jVll ^jta^-s'ittil - { 

^ilaill i_1 lit Vi -2 

Ij.'i **>11 (_]ila 4 itti'i^all (JLaJl (_g j'lt,ti..all Lilli ajjt^i 11 CllLajia-a 4 -n 11 »a jA ; (JlsIjVII (j^a^VIttil 

Ia jjc- j ajjt^nll jljl^lj 


L_i_ij*jj 'ijjt^i 11 1 ilatll (_g jit.tLa.ll dlLajlxa 4 -yll»al J.'iVItti all 4 illatqll j_A • ^iLalll i_3 ;'it-^> 'i 

4 t^l-sll L-sI^aS/1 
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dliWI' ) >1i II ( _ s -ic- lA-aii-a ojjjusaJI J} jjla'i 1 (jj£j A -y II».all J O jj)*^lll A y 11» a 

£-ljjl AjujI II A -y|l»,a j>n li (j! ( (j^ry >« II AjUillj A Wi.a.all A_jj^aI! A_ijI jSSl! 

; ^jA A-iou j j 



(jV ajji/i I' i_<1 i^i dll jLnl ^ Ivy JSLulj dl jLnll £cll_*j ^ (Jjui ^jILi dl jllvi.all /(JjS/l (_gj>‘u«..<all 

i_da i_da ^A A -y II» oil 

ji» fil jl jjjflj Ajjldll A -yII» -a l^J ( AdJ)^. ojjjk^a ) ju£ii (jljjav /^gjlall i_g jIulaII 

’ ... ^ ^ _ ( 


A i.Wlj ^-lladll j JjjVlII dl il.ac. LgJ i_I_*Jtj ( A is ill A »Wd Jajlry )/ dJUill (_g jIulaII 

dljaJI 


( (j-al^dll ^gj*J i_fliAAVI (_j«aljd) /jjd^l £jl^)ll (_gj)‘u«<all 
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Image Algebra cjUL«il 6-2 


<Uiilai<s dlULttC-J ( AjjLuls. dlLLaC- ) 4_uiaL)j Ciljl-ac. 4jjfaJI t—lLLaadl 

4j^>AaJI CiliLudl 


AjjaaJI lj! iLajlII 

«»V»» •» 

J 1 1 

Arithmetic ejULaJI Logic Operation ajILiAI cjLL*JI 

l --i 1- V 1 1 

+ - * / or and not 


<Xa<OJ! iijj‘^" CllLiLaaJ! ^iajJ jilrsA;(4Q^(J£aIj 


•A_uLutxh (JjlaLutJ) 


( Addition ) £*?J' 4ai*c. 


£-<s ^y~£> lie- ^ x>-n (_j-a (jjjjjj-ta CllLa^ia-a ^.a^d ^a-lklLaJ 4 iLc- 

IaJ^A j 4_jjlii]l a j j ..o \1 ^_ya (Jj^M )x " £-« N (j-« (Jj^M i» \Ij (j-AVn.a 4 ill''ill 

Image Restoration »j_^A' j' edx.1 £^=dl 4ijjla . j^L*JSI 4_AA 4 _luu]1j 

/ ^iLq i\1 ^ya ^ Noise a J * "A ^ al 4il « .o 4 ^ 


L-lj D-».a\' L ^j-A 4 ijlAI ajji.^ \1 j Jj ajjj-aA! (jjjALA! tAj.2 // (JllLa 

(lyAA £A2». 


r 3 4 - 

7 

— 6 6 6 ~ 

Ii 2 4 

5 

[ 2 4 2 6 

2 4- 

6 

- 3 5 5- 


//lM 



r 34 ^ 


p 6 6 6—i 

Ii 

2 4 5 

+ I 2 

4 2 6 


2 4 -t 


r 

UJ 

Ui 

Ui 

L_ 
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=13= 


-9 10 13 

6 6 11 

5 9 11 



ajjjusa a«.Lja] sjL)J)l ^,'i'v'ni.iV^l l^JSLui 


■ -: -. 


? o^lc-V tilSjJ 4i^)la]l ^gJb La Noise-ii ^.a>I' ^l-lklml 4JL*. // (JllLa 

4_ajli]l 4i^aj^a-aJli 4 -y n ill (_j-a (jjjSjSj^a-al! (_£-l^.l c"ii j v 4 ^ n ill ( _ 5 lc- -La!i*j i—S jjuj // L_ll^aJ! 

^1,'iVuuIj c Og II Cll'^LalLi.l Jjjiijj <—S^JI ^ya i.Ajj ijlipv p-L^ajjaial! 4jjL.^».a (_jxs 

Cliaull a-LiaS CliVLala.! 


• A \\ aC. 


* 


^ j^\ ajjt^ill jA^ajc- (JS c"n~vj ul)La_ji*-a 4 _iLaC- ^.laJLujJ 

(^glc- 4fs^p2l AjAaj ^^-iklaoJ Clip*. _ A_ijL!lH iijjt^i'l ^ya 4JLIL ^ill _ji.s*\a II £-a 
4 q\'i~s.a ajji^a]| a-}^2»._j-a]l f-LluiVI (j52 (jj'ig )\jLlLa (jjjj^^all (jl 

?? ^^)la L_J_jila-a]l (jjjjj^l iLL. 2 // (JLi-a 


— 

7 

3 1 

2 

— 

6 

1 

H 

I 

9 

8 

6 

b 

5 

3 

2 

_ 

3 

3 - 

3 

_ 

1 

1 

1- 
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//lM 



r 7 3 2-, 


r 6 1 in 


r 1 2 1 i 

II 

9 8 6 

+ ] 

2 5 3 2 


4 5 4 


L 3 3 3_ 


1 1 L 


_ 2 2 2 _ 


*Ujg jgij (_ 5 SJJ i—ijjui i ll'i-s-all j i. tW j i-Sj-ui 4 jLulL 2I 4_iLaC- ^ 


g(x,y) = f(x,y) - h(x,y) e.g., mask mode radiography 


f(x,y) h(x,y) 




g(x,y) 





AaiaC- 


aA^JimJj JLa.1 ^ya J-ala-oJ a j \lj 4 >^-al ~s\l 4jj<K.^» oil j..ol 'ic- 4_iLa*JI 

ajjj^a]! (j-sajisj jl a4jJ>] 
ojjA^a]! uj£j Ai^j LaAic- AaJ_j]l (^y 4 ^}i£l U_?^J U *•. '> i K (J^^e-a]! I 5llLa 


4_ia 3^)JI i"il i\,ac. (_£A^Ij 


i^aulsjj 

" 3 

3 

- 2 


4 

4 


42HI! aiilj.2 // (JllLa 

H7 


-6 


aJSj -2 


// lJ jaJI 

Igj-ilj j - 1 4_iLaC. alAklmb 

jl'i-s 1 (j 2 *^ 4& ) (J-^Jua 4i^Ak^a-aJ! L-ljA^aj 5llLa 4j^)f2k 4 ijl m-y i"ll i\-a»^ l_JjaAv 1! ^Ak-Lmj 

^ (JljjjoJlj lj] JlA^J J-ala-a]! 
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e±}jl! 4jl-a. AsJ j]I (j-a K=3 (J-ala-oJI (jj5j 


3 

4 

7 

9 

12 

2 r 

3 

4 

Ui 

* 

OJ 

_LL_ 

9 

12 

15 

2 

4 - 

6 

6 

12 

18 


A^l jll (Jsl -3 L-ljjkiaj ajjt^-ill (j^adlaj <Jl^ 


3 

4 

r 


“ -9 

-12 

-21“ 

3 

4 

5 

* -3 - 

-9 

-12 

-15 

2 

4 

6 


-6 

-12 

-18 


( J^—3^_Slj aAlj^JI 4_iLaC- JII.I ( ajjj^a (_j-a ) ^3jSj^a-all UjA] 5llLa //(JllLa 

?? 4 iL.'iVl 4ij<K.^».a\' Ala»ji 

(JaJJ tilliA // l_j!j^JI 


^jc. 4 ^jl 31 4jj < K.^i.a\lj aAj£>.^a 4-aj3 (_JS ^mVl Cilia. K cj-al*-a ( _ s ic. 4i^aj^a-aJI -mi Vi - \ 

4 )L.^iSn 4i_jSj^aAll ^r'i Vi3 (3) (J<al*-aJI 

J^—1/3 5llLa A^ljll (j-a (_S^ K. L^^e-all aAaiimj dujkj (jl f-iVill 4 Waj -2 

//4 li~v5La 

(j>»l ill] Jxaj ajjt^ill 2* > ] aiLiJ)^ 4jla. IC > 1 

^ ^»5Ua]l ^ aIjjjiU (Jjiii ejji^ill li& j ^ ) (jLusakil! 4_]l_a. ^^3 K < 1 


4 a, ,at l A A »f. * 

•* 

ajjt^i \l aii& 4-ajjjill 4_jlaC. 2* > ' C !)**> A^!^]! {ja (J-al*-a ^c. aUa*-a]l ajjt^-i\l j.^il ic. ajoi3j 

^D-».a (JSuAlJ 


K=4 cW-*-a ( _ s ic- ajjj-axS! aJjoiaj ajjj-a (_^-a e-J^ 4_llll]l VSj'U.^i.al' c4jaJ // (JllLa 


— 

1 — 



8 

12 

16 






8 

16 

8 


— 

— 



20 

24 

16 


8 “ 


12 

16 


2 

3 

4- 

8 

16 

8 

- 4 = 

2 

4 

2 

L 20 ^ 

24 

16 

— 

5 

6 

4- 


//lM 
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( _ 5 -jSl SI 4_iLaC. jii ‘sc. .MjjuiSI (Jj-aj ^jiSl-J ajj^ail j)-a ^>j£l (J-ala-ail I il 

L-al _jA j ^ja^-salS 4 _jj^) 3 (jl C1 j j» Jl3 j)V c^SSij (_jal_niS (Jxali i Jj-*^aSl 2» Vi 

(j^aLnll 4g -nSS l_jjj3jj ^>jSj 4-N ejLj j ^3 t_jj-LiaJI 


A v^naSt CjULttil 


AND 3jfauti AaLuil! * 

ajjt^ill jA^alic- (_j-a j..Vic- (_J£ (JjjVl Jl*j 'ijj^'l ^glc- VialiLaJI Cl)Llla*JI jjJjJal) ^JJ 

(ROI) lj * l^-is 4jiLuASI ciiLiLaaJI (j^-aj i."n-\j ( Binary ) <ULaJI 

(_pajj! £Jj-a (J^Li. (_j-a ^ijj (jA. nil J] (Jj-al ajj^'l jjl (jl L-J^uiaSl <iLaaj A g j nil AND-^I jfi*J 

£Jj-aU (JjlLaJI ajj^'l (_j-a aj>^. ^LiSI jjj^J dua-J ajjt^ill j..olic. ^-a 

jlj-ai! (Jx^j OR-J' S-al u_?^ ^i^S'v l)*>~ 1 a-ii^ <_5^' ajaJI l)* v ; AND ) 

( al-ij^ui 

OR hlklAl I AaLud! * 

(jij 4 iS >^1^1 a _j j ■ ^ SI (j-a 4_jjiixaJI ajj^aJI dlLjLnS a.lda_ij 4_iiLkj JjjjjI ^-Jj-a JLkU liA ^li 

£^aJI A ;la& A.±uH OR-31 ViLaC- 

NOT 3jfauti AaLud! * 

^_is (J A j _SI (jjj_iac- (jl 4_iS_i-aa^l ajjA^a_SS 4 _iSLui _SI ^aJ_aJI <al_SaC-lj ^,'iVn« j 

(negative ®j^S£SI 

^jjujI ^ u^-ij j_pajjVlj (J^jjjI .3j^NI (jl ajjt^SI CjUUj (JjjSc. (jl 


7 3 ~2| ?NOTJ' ~t^*w.il L-ijSl-ixaSI ^-SlliSI ajjt^iSI iAi.2 (jl£ lil // JllLa 


9 8 
3 3 


6 

3 


//cM 


7 

3 

2 


-7 

-3 

-2 

9 

8 

6 

* -1 

= -9 

-8 

-6 

3 

3 

3 


-3 

-3 

-3 


(Jj-Vi (jl i ajja-saJl a2& CllLjLijj ^Ij>m SS 4_Jjjii ^A NOT<JS 4_iLac- (j-a 4^jllSI ajjt^iSIj 

. ( 0 ‘ 1 ) ( Binary ) J' 
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not ^13)J£oi 


§§ jA (Jj'ls/I (_j-a j>.Vt» \ ( AND ) L r 1 ^-4_>J 4_iLaC- JjxLa // (JllLa 

111 J* 

//lM 


2 88 
2 44 
2 22 
2 11 
2 5 
2 2 
2 1 
2 0 


(jjfL ( 0 ‘ 1 ) 4-A^i3l 88 J' Jj^ 

0 

0 

0 

1 

1 

0 01011000 
1 
0 


2 

2 

2 

2 

2 

2 

2 

2 


111 

55 

27 

13 

6 

3 

1 

0 


r 

1 

1 

1 

0 

1 

1 

0 


01101111 


Binary uj£ u' ( NOT J' j ORJ' j AND J') NOT 


OIIOIIII 2 
AND * OIOIIOOO 2 
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01001000 2 

011011112 

OR + OIOIIOOO 2 


11000111 2 

jq (J£ ^ u.-ii Cn-yj ( _ 5 ^3 NOT -51 ^JLi. ^^3 Lai 

01101114_> 10010000 NOTJl ^ 

01011000_* 10100111 NOTJl ^ <^1 £ijll 


4 n« i\Ll Cll!)Lal_*-a]! oAA £-a (J-aLtlll 4_ijlj 4_L^)la Ciba-l^li .ml ILJ 4A jjulx li& ^Jill (j^SL) /A ^'ALa 

CjLjI jjil 4-1 uu31j Lmaji j 4_liLu IgJSjjiJij 4_ialaia]l 

(NAND,NOR,XOR) 


Rotation Transpose J&!' * 

Transpose J&!' -1 

r" = r + r 0 .(4) 

c" = c + cO .(5) 


Co = 5 j r 0 = 5 <3L^« IgJij 3 jjj ( 3 j 2) <I=»Iill // JUi* 
( 3+5,2+5 ) = ( 8 ‘ 7 ) 

Rotation jjj-^II -3 

r A = r ( cosO ) + c (sinO ) 
c A = -r ( sinO ) + c ( cosO ) 


jIA-aj JaliuSlj 4jjl^JI ^LLvj liA 

; j jJj-lillj (Jill] (jj'iqjl mil (jjlllAa-all 0^.4 4_S.4*-a liilliA J 

R -A = ( r + r 0 ) ( cosO ) + (c + c 0 )( sinO ).(5) 

C" A = -( r + r 0 ) ( sin© ) + (c + c 0 )( cos© )....(6) 


c 0 =3 j r 0 =5 u' 

7 3 
9 8 
3 3 


Jiull ^«a3j JJjlij (Jlsu ^Lill 4i^ajL^a-a]l //(Jl!La 

2 ? ciil^j-a LjLLi] j 90 4 jjIJ> 5' j 

6 
3 
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: (Special Filter ) (o^xi 7-2 

^_/s3La Adlldl l_u!jjul1! 3 -* 4 iSfi'ij 4_iLac. ^gjju (Filter) ^Cl^a 

\ ul^ulll ^ pi <11 jlj a^jj)*.oll ^ja (_£31 

Clll ~n Ci^)dl b3a d jlVl Cl )~s e j II ji pLCajaCdl 4jlj)V AjjjaJi dll ~s Ci^)dl ^,-liCLuaj 

( JjjVlll ) CC^)li]l jL^-a (jjjjJj ( aj-dlla 0 jji/i 11 lie. ( _ s ic. ) ojdiLip o^)jt^->ll (Jd-a 

cosj' Cl:i3L)^adj (JiLa dj3Lj Vi 11 (_£C-d ^IcilLuilj 11 j^L^alic. ^CalLd Clua*. 

; £- Iji! C1 i51j jj^lill 


Mean Filter jdll - 1 

Median Filter ^JOi JA -2 

Enhancement Filter 3 J t MV ^ -3 


cs^c ^ 1 lalll (jCaaj ^3 AjjLda'i/lj pLCajddl aJI^V ^^gjlilllj (JjS/l 3 ^ c '_jLl^ addd 

a;» -2 pLCajddl All jj -1 (_£1 ajj^adl ~;» “'ll JSidi 

(Jjjlaj Cln~v aCja>.jdl (Jjjuaalilillj CljliLdl ^jdajliS ^,'iVnui dllld! £- j31 Lai 

a Q jq Vi duiLa (jc- ji duiLa ^alCaClml (jjCj ajdlxa j^slidl aldlimlj Lai Ajjodi C ll ~s Ci^all 

.l^jljjd-aj j.d lx 11 ^-a 


; ^Lild duiLall ^Lil Ai^)*-a (3^^ 


aj^yuaii] 4.31.C. apLCal ^ i» i 1 (_£ jLuU djaiLall dj3Lal*-a ja\a 3^ 1^) - 1 
3_jdU Jj-aj (_^i Caal) AJJ^dl apLdaj ^j\A 0 LSjl-^ CllLLaLidl j.a-v.a 3^ 1^) -2 
i—aljdl 3& CllLa^l*-a dlii 4_i2>.^aj aLSLui dl3Lal*dl Cllld 13 -3 
ajjjadL 4_jj)Lull 3^s jj d^ 22 *-! Ja33 Aua>._j-a Cl)3Lal*dl Clljd 13 -4 

Mean Filter lujjjdl _i 


- 1/9 

1/9 

1/9 - 

1/9 

1/9 

1/9 

1/9 

1/9 

1/9 


^^A aja-aalic- ^ ii\ ^dij-a _jA 


ajj>.^»\lj 4j_jdj dll iA 13 AjLa^j-a l^j^j Aua^_j-a ajj-aaljc- 
4-ill.c- apLCal dllA 3^j 1 (_ 5 _jLoU dmLall jj-aLic- pja'Na 3 ! LaJ j 


2 3 5 4 

15 6 7 

2 3 9 U 


Adllill ajja-dl C5 ic- MeanJl d^La df^ 3 // Jl4a 
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//lM 


r 2 

3 

5 1 


r- 1/9 

1/9 

1/9 -. 

i 

5 

6 

* 

1/9 

1/9 

1/9 

- 2 

3 

9 - 


_ 1/9 

1/9 

1/9 _ 


2/9 + 3/9 + 5/9 + 1/9 + 5/9 + 6/9 + 2/9 + 3/9 + 9/9 = 4 


r 3 

5 

4 1 


i- 1/9 

1/9 

1/9 -. 

5 

6 

7 

* 

1/9 

1/9 

1/9 

- 3 

2 

11 - 


_ 1/9 

1/9 

1/9 _ 


3/9 + 5/9 + 4/9 + 5/9 + 6/9 + 7/9 + 3/9 + 2/9 +11/9 = 6 

(JSLuJ! jjj (J^ajia (jjllaaj (jl Ujj 


Mean Filter j44l - :(14)J^4 


Median Filter £4>» -2 


c^LuiLa .A*J ojjilxa ^glc- ^Ivv V ^jui^)-a (_jc- ajLjC- _jA 


r 5 

3 

_3 4 


5 6 —| ? +iM' *jj^ 4' * Median Filter // 

4 5 


7 J 


j^alic- .IsJj i" 112k jx^il ic. (j-a tiujLa l^J (J-a*j MedianJW 4LuiL<s .l^jJ V 

; LlJlC-1 i+i j..ol ic. tiuiLa I^jS 
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Luc.I\*\l l-u^ ; -1 

33445567 


2 cs"^ - i» It 33c. ^jujkj ; A nLi\l aj3-v*4l -2 

9/2 ^5 5 


(jjwsLiJI £3^a]! *Laj3 La ! 4 jM]I ajlrvlt -3 
5 jjjialiJI £3 j>JI <Laj3 
lijujll ^3_j-a]l ^a <-oaall (_§j\ >«‘n (ji lia^ui (jjjJ 
(_53_1! (4) (jM. a\ ~v\l £_3 _ja]I j-A j 43 .alLj ^_3_j-a]l \ 4_*jl^)]| aj Irvll -4 

^^ 4JI Jaj 5 ,*i_5i ) 4 _jA j 4_iL*a^n 43j l U.^».a\lj Jauuj\1 <J3 j 5 4-ajkl] LljLuws 

5 5 61 


3 

3 


5 

4 


5 

7J 


2 

1 

2 


3 

15 

3 


2 

1 

2 


3 

15 

3 


5 

6 
9 


4—i 

7 

1 L 


44Li]l ajja-all a-Jv?. 41)3] // (JliLa 


// lM 

Ij^c-Ll^sj ( 3 *3 ) eJ> t 4' 4kh -1 

2233469 15 

Jamjjll ^^3 3Aaj -2 

9/2 = 4.5-> 5 

A .aibl 3aL -3 

5-3 

3 4~ 43j|3i».-i.a\' 1 . n5 jj ^3 \1 J 4 L -4 

3 6 

3 9- 

L}3C.L-aj ( 3*3 ) Liul _jAj 43j t U«*i.a\' (j-a ^LiJI Livlj 

3 5 4-, 

15 6 7 


L 3 


9 1 LI 

4 4 6 

9/2 - 4.5- 


7 


L}3c.L^aJ 43jjj -1 

9 11 15 

L» ■ nj'l ^3 3Aij -2 

^3 A ,al41 32>j -3 


5-6 


5 

6 


4 ~ 1 .u£jj Jajuj ^3 J 4 L -4 

7 

H 
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r 2 

3 

5 

4 “1 

i 

3 

6 

7 

_ 2 

3 

9 

11 _ 


<ijLlS! rn/i'i ^LilLj 



Median Filter jl' :(15)J^ 

Enhancement Filter u J“ lV ^ £**>» -3 


LaA j d ll *v d^all ^ya C-jj ^ya j U d Vil l 

Laplacian Enhancement -1 
Difference Enhancement -2 


; LaA (jjSuuiLa <Ij CjUUjVI £-Laa». ^ ojjj-sa]! 3 j (jn«Vi\ p jiil 


“0 

-1 

0“ 


1 

-2 

1 “ 

-1 

5 

-1 


-2 

5 

-2 

0 

-1 

0 


1 

-2 

1 


L-lUjoiLa ^jl *dj alajb ajjt^-ill Qua Vi 1 ^VLaj°l ^Lill pjj]l Lai 


-o 

+i 

o - 


- 0 

0 

0 - 

0 

+i 

0 


+1 

+1 

-1 

Lq 

-l 

0 -1 


L- o 

0 

0 -1 


(_g^j-aaJI oLViVLj dLaiLa 


J&\ aLVi^b dLaLa 


- +1 

0 

0 - 


- 0 

0 

+1 - 

0 

+1 

0 


0 

+1 

0 

0 

0 

-1 


-1 

0 

0 


^gjoid^ll (_5jiaa]l oLVi^Lj dLuiLa (_5jjLi]l (_5^)ias]l olVl^L dLuiLa 
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cs-^ji' l 5Difference Jj7> tSLiUlb Laplaci c3f^ // 



-5- 5 +30- 7- 9 = 4 

DifferenceJ' +19>. ^ U 

r 2 3 5 n p 1 0 O-i 

1 5 6 * 0 0 0 

_ 2 3 9J L 0 0 -1_ 

2 + 5 - 9 = -2 


r 3 5 4^ j— 1 0 

5 6 7 * 0 0 

_ 3 9 id L 0 0 - 

3 + 6- 11 = -2 

\g 12JI (jl 4,ai4l £3^-21 (_gic- 3-aIlaj lil 

.( 1 ‘ 1 ) 
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:(Image Quantization) o8-2 


4_ll jl_J ajji/i \1 CjUUj (Jiij 4_iLaC- o j Wi ; j JaAjCaJI (jjj 

sAA kill 4_iLaC- ^ij oC-^lj <Jaaj aj j>.o \l j-usalic- 4-C- j-a>-a lali-mlj ojj^aJI CllL-aji*-a 

• (<^0 

ojjA^aJI (_j-a 1 _ *’' N I CJi 1 /uij i_aJLo£ l g » .a (_) a\ »Ti 1 g m S i aj j <.s\ \l ; JaAj^iaJI L-ai 

.iijjt/iH £-a 


; LaA ojjj^aJI i^yaAsol (jVl?-a 


Gray Level Reduction -1 

I(r, C) {J^ LiA J ajjj^all CIjIjjILuiaII <JJSij 


Special Reduction -2 

^ ^ !iliLa ^3^-aII ( Y ,C) a^jj-all ^)a-alic- Clil nlA^J ^^glc- ci" 4 *-^ ^JJ li&j 
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Gray Level Reduction -1 

4-aLuiSl (jl (jfLaJ 


Gray Level Reduction 


r 




And / or 


AND / OR Threshold 

• }-il 1 j dl5lj i^ya (jjSijj (JJij j_jl 


Threshold ^jVl Alajlal! _i 

CllliLlJ i (_5li 4 nc. 4 .aiqll oJLA 4_ijji]l Cl)ljjlLm-a]l ya 4 n».a 4_-(U3 jLiiawl ^vij 

(JjjSkj liA i jiu»a lg'i.ai4 ^ u^i'i (J5! Idj ^2w!j lg'i.a)4 ^ u^i'i 4 n» \1 4-aj3 ^^glc-l ojjj-all 

4_ijljj jjA-a 256 4-jjjHI CjUC lili 


Gray Level 
11 
100 
129 
200 
251 


// 

;4_JllI! ^aid \ g qj3-a 127 4 /i* " Lu 3 CLulS 131 


11 cs-A Lua Jai j 251 csA Lua ji // cKl' 

(jjSla 127 cs-* 4_uaJI 4 jjUj]1 


Gray level 


11 

100 

129 

200 

251 


Threshold 


0 

0 

1 

1 

1 


;4JU1I 127 4 /i»II Lua eiulS Id // d^d« 

d-sSMj ^>-j£Sn 4Jl^JS! o3& ^gia jliu*ai (jjfda 127 4/i»" dd <jj5j lgl£ 4 .aidl o3& //d^d 

13 _jl 12 __3^ 'i11 Jaxu^ll id 25 4ia ^i£iG 2 4^ia dd ^^5ja Lu.i^ll 


53 




Gray level 


Threshold 


7 0 
11 0 
2 0 
4 0 
20 1 
25 1 


jLojLaJl OR ‘ ANDjt AaloS' (jA : Ajjliill ASjjlal) -i-i 

( Bit Per pixel) JS3 CjUJI aa& JJii Ua j 


// <J4« 

(_gj)‘u«.<aU 256 1-2 cs _uA_li]! jL-ajaNI (jLS U i"ll jj Cl)L-a^i*-a]! JJkj j! (_j^a_Lsu (jl A_]jj 

ANDJW (J£ !JA ^3j Jai lilli ANDJ' 4iljla <_£ jluus 32 lSALsjII 

” // lM 

256-8 = 32 


0 123 4 5 6 7 8 9 10 11 12 13 14 15 16 . 256 

*-1-1-* 

0 8 16 .256 

1 g a isi i c"ll JJ § <3-5 l_Ali*-<s i. < ill 32 (_s2j 256 L>-® <—!stJaSM oA& i—La-j lil 

16 § 4_jjlii]!j 0 ^ -0)3 jV I AjlaJI li& Aila. J5 a-<us Jai Aaij 1 &a*j Aila. 

. 32 4-a.j Vu« <a \ l jalijVl oaa aac <jj5j ein^kj 256 J) J-^=4 <j' cJ! 

? IaL< 3 AjlaJ! ^aij Aaij OR 4aj^)Ja Cli3l£ Ia! L«i 

AjlaJI (j-a Iajj AaJj ^2j_i ANDJ' (A* jj UJ^ <45.-jVlJ Aa.b V ORJ' 4-N // L-iljaJI 

ajU. J£ ^ jjSI bi-L ORJ' 7 15 32 uj5j3 ( ajjIjJI 

? t6 (_Jj 'g 12aj L-jjU-io" ^ 256 ) dAjjpm.aH •a.ag. '-AjaI 2)15 IaI // JliLa 

0 o -4 cs4j^M AjUlAj Ia jja 15 cs-lc- ~'■2u%s oAalj AAjLj du 16 J^ uj- 4 tA*-) // i - r i'_jaJI 

256- 16= 16 .. '^aj16J! 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 . 256 

◄-1-► 
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JLyiUll ORjtj ANDjt *511511 3ijjlall -3 


t^LuiLa ( 1 g Lki ) ajji<-i'l (j.-ijlqM 4i^)la]l o^A ^,'iVuu'i 


// <J4* 

i I^A (j^a2a2 ANDJ bluiLall AijJa ^Ia^JLuiI tilml.all tdj.2 (jlfi 1 j] 


0 

10 

7-i 

255 

242 

1 

15 

16 

20_ 


~K 



//cKll 

ajjLa^II dibjluuJI (jjjla 


2 k = 8 
K = 3 


( 7 ... 0 ) t> 8 cs' 

0000011 1l5j^j 8 Cp s. jb& j* bLiUl lila ( 111 ) 7J1 ^UiilUj 


00000000 




00000 111 <jj^ ‘■- Li Jlj Ajj^ J 

00000000 


00000000 

1010 ^ ^pbii ^1 aJ jabj 10J'j 

00000111 

00001010 


00000010 


11111111 _*a 255 Loi 

00000111 


00000111 

00000000 00001010 00000111 —| 
00000111 


IjiSa j 

r? 2 7 i 
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Special Reduction -2 


ajjjlSl _3 


-2 -1 


J-IxaII : ^jVl AJLjlall 

(J.3*-a]l iaJj o^jjLaJLall i» It (j-a 4c-j.a-v.a i^u ^aj ^gill ‘Laj^jUl j 

I— 9 —& 4 2LiIl J.3*--a]t 4i^)ia // (JllLa 

L ii J 22 

//lM 

(9 + 8)/2 = 8 
( 11 +22)/2 = 16 

c fa 

l_jjfil3 ojjj^ai] ^ 1411 (Jjl*-a]l Lai 

Total Average of Image = ( 33 + 17 ) / 4 = 13 

JlsJ^ll i_liaall ^^3 ^ISjVt -i-lC- i_li-svll j<\-aj (_j_j£L}3 i_3j3>.->1 Jjut-all Clul£ lit 41Li. ^3 Lai 

huu jll ; 4_ijliSl AjLjlal! 

Jaaa_j]l 4-a)4t AaJj Ujic-Ll^sl) ojjj-<a]l ^>aaaLic. <■ -' yjf' ^jj 4i^)Ia]l oi& ^ 


? (ja*-« tiuiLa alAaJimLj -2^>*-aLi*JI (JSJ L.n°j" _1 L-ijlli-alt 4 ill‘ill <3^ax<a-a]l iLIj.2 // (JULa 

9 8 7 3-, 

4 9 5 2 

13 4 6 


//cM 

^JaaajS L-iC-L-aJ ^.ISjVl L_Ujj -1 

123344567899 

1 (JalAuil! ^)a-£LlxJl JaJjau^ll tii 

12-2 = 6 


r9 

4 

1 


^jj-aliaJl L-Ajjji 3*3 _jA tilmlall tilmlall ^t.'iVnut 4jlaa ^^3 Lai -2 

3*3 C5^“J (jij^l 4iji*aa-all jaaalifr L_UJjJ <jj5j3 Lj-iC-L-aJ 


T 


9 

3 


134457899 
9+ 2 = 4.5+ 5 


5 4 ~i -ai3j (jjj-aL^Jl i» 11 _jA L., ■ njll lilj 
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8 7 3—| 3*3 cs^j a_jjVjS 1 AsA^-al' jmalic. (jjSoa 

9 5 2 

3 4 6_ 

233456789 
9-2 = 4.5-k 5 

5 Lda3 Aoai3j (jjj-aLsJI \1 _jA lil-3 


AaJLjJ] 4 a i ^ ViU 

_Lua (J£ diJj LiA ^li 3 . 2 ajjmall ^-%-s (J 2 aj 5 l!La 3 ajj^ll djUUi jjs>*) <■ VWj ^aJJ 

All) ^lil -Sj-a*Jlj a ‘It.-all a i.hj ojjj-a]! ^ya ^j-afr j! 

?? a-lacAl a.luia. 2 jt-iilaj (j^ijVnll i_lj\)-i.a\' ^HSI aj> 2 k '-4)-4 // (JllLa 

9 8 7" 4, 

4 9 5 2 

13 4 6 

2 — 1 — 1 (ji ^^illil -}j-a*JI (jjSj3 

9 7” ^gJUiS ASj'U.^i.al' 

4 5 

L- 1 4- 

3 - 1 = 2 c5> *—JllJlj ^llll LaAj ,jj.}j-aC. a O-vj ^jii3 3 jl-ii-aj (j^jVnll ,jl4 11] Lai 

9 3 ^glllS 4i_jaj-a-all ^ 

4 2 

1 6 - 

3 _jl«i-Lal (j<-aj liill a_lj_iLuill (jl_£ 111 aJL^JI bJlA 

4 U^J 1 _S_jik-a 3 (j-a Aij4/a Aijqt.^.al' 


!j$ <j-SlaJ V a_sl j_=JI ,jj_Sj3 1 


111 4_jj-a Clb-aiS 1 g i£l Ia^ A]lit3 Ali^^la ^^A ORJ^J ANDa2 ASU^jla (jj (j>s aC.^)31 // 4lr\^La 

BinsJ' 4ij^)la AiU^jla ^I'lVnu' L.la.; a4JU t aji4* ajjt^>\l ) ASjAmaaJI ^\y ~vi dlil£ 

Ai^jla L-ai 4_jj-a allm )\ l g i£lj A]l*J3 ^^A AaiLml! Aai^jla]! ^jV jA BlllsJ^ AAl^jla ^j^.j a. llm (jlj 
a.'^fUiuH 4 u-o -ydi\l a j 3Vi\l ^l_*j (j! (j 5xa)j 4_-alaaLa 1 g l5\ j Aaj^j-m dim 3 a 5 ~* BhlS<3 

• jA LgJ ^al*JI 25 d\l j a" \\ ill] 4i]»< allLaii 


1 )Low end 
2) High end 
3 ) Middle 
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j (_jj (jjj 4iLui-a]lj ejji/i]l (j^aLjiaj] J-alSlxs ^»Uaj (jjflj 1 g » j.aVn a j i» >.^i ClllAa.j ; BillS 

; i_ql'i'N.a Cl ll ilSl (_pa^)C. j_jl IgJ ,J^\ (_JSd]l LaU 4-jjLmlLa 


i_<\'i~v.a i_ya^xl\ 





Jajj (JliLaS 4.JUJI 5-y\ i°l billScl' (j^J CLiIJiLuiaSI jLuii aJLx Lsl 

r 10 8 

4 9 5 2 

1341:; 
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JmsaII 
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: (Image Enhancement Techniques ) 1-3 


ji Ju.w'il a-lklmJ CLI-L&3I (jc. ajLjC. ^jA ; ajjt.^»\l (jjmVi CjLusj 

Ig LWij Ig ks>\\ ks*-\j 'ijj^'l CliiJyAA ojja£i]I 

Cll^'v'i oil (j-a 4 i» jj La ^i.'iVnulj o^JlxiLa CilsnWi ^ C )1 iVsMt bLa 

^)jj)-»Mi ^aj a^/i-v-aii (jnuVlii Cll!)Lp^A a-UaC-V i"ll -n^)-vo\1 



The image enhancement process&jj^i **tt*-» :(19) 


j>, , i\'ini <a (jjjoi viiij Aijia ojjjl-ssJI (jjAiiJi] (jjjijla ji Feed BackJ' *— qj.ikn 

4_laki]l ^ic. (Jjjlaj (_ 5 ^^ CllLlLaaJI (_]!)ti. j)A (_£.}La^)]i (_g j)'u.«Ali (Jj.'um ) «'i t-£l]L£ (_£-}La^)]l (_£j1uaa]1 

4_S^l*-a Mapping equationJkj ^auL 4_LI*a (j^jiiLLAA JaLii]l baa j_«jj <Jij-iit ^IasJLuAj 
£-a (JjjlJajj 4 )]tv Cll!)Lpj-a 4 _Lujj1jJ (J.l*jj La Lc-jj 4 ;ir\ jjc-j 4 )}r\ Cj^^\jua (^Aj 4ib\L».a\I 

4 £a 4aaj 3 (_^i (_5^La^)]l (_g jIuiaI] ^ L*V^i ^i^AiJl 


.((j^ai jidi) dll j^A/dl (jjjuiadj ^g-AmJ Laj (jjLiili (jjmVij ^g-AmJ La i"llqn)-i'i\i bAA (jAdajj 

Frequency 


Enhancement 


Spatial domain 


(j)'ij\.a«\i (jj3L) (ji La! 4_pLa^]i CAjjWa]! C- (j jL»'i ^^dll 4_JjVi C1jLi1a*JI (_ 5 -ic- (jjAaitA 
LiA j kj^La^)]l CllLj j)Iu m.aI.1 j j f\ 1 (j_jiL) j)i ji (j-ajJaj j)_j5L (ji Lai ( (_^<al^iJil — (jjljliii ^ (jAiajLuJl 
,_5^Laj]l (_g j)‘i>M.A.li L»a j c"n j sj 4_iLa*Ji aAA (jjdajj 4 dl^Ala-aii Ai.lj (ji ^-l^j^i Jauaji 

£JajjJ a^fiai3 A^.ij]i (j<a ^>i£i j)L£ ^ (_£ALa^)]t (_£j1Laa! 1 )-»«>>i ji 
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( J jVri ) (jJJI (.Jc- riLaJC.1 ojjA-a 4ku La-lic. -1 

( JiSI J^ii <—ijjm (jlJ^l (J ) j^3 (j^aljri! ^Jc. IjJuuc- 1ril U -2 


// JH. 

? Slop LS- 1 ^' C5^ <jJ-laJ*^> (JU1I ^Jl 



28 75 255 

( Original gray - level value ) 


(( Gray level stretching ))cs^J' ls J:(20) J54; 


// lM 

j 4 -ajl CjLiJLuiJI (Jc. I.A/U*-a 255 J] J‘^*" (j-a 4 -vllat-all 

cA>o (j-a (_jXall (jL£ lilj .JL^I Jl (_jd ^)j£l jA SlOpJ (_£-^-a]l (jl LaJ -2 

-l*j (j-a IAjj ^-ujJI jV i— jpaJJ Slop J c 5 -^a*J J lilj t ( j-ajlaj 

. 28 t> 'Ay cs-^j 

75 J! 28 c> W»" um J ^ c^' 2 ali 2 i _3 

255 J'j 28 lW ■*?*J <J*j Chipping -C-aL^aS jj.ii ^Jl -4 



(( Gray level stretching ))cs^ Jl <_$ j^Jl ^j :(21)J54i 
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? t4j.4 // (JllLa 



A ,abjabij ^jLajII (_g jIul aS I jaujjj ;( 22) J^** 1 
Gray level stretching with clipping at ends 

< // lM 

‘LpLa^i! CIAjjIujiaII Aaiu 255 c5^j ^)L*a]! ^ya i.A±] 4jV -1 
a.jLc- j 50 Cy* W Cy* jj5i j& SlopJ' lS-^' -2 

255 Ji 50 ^ cs^' -^3' -3 

255 J' j 50 on V Chipping L-aL^L ^jll -4 


4ajI L.al' di'^^l*-<s ajjaiaj (j^aJ 
4j^aii^aaj (j-suisj ji £-Lujj 3 4il2au3l Cll^Lla-a -) 
4j^aL*a3 (jj-4 ^uajhj ji £_Lujj 3 ^JLl L.all Cll^Lla-a -2 
oJLuoJI (_gj)"ua.xa 4Ll*-<s 1 g j1c. J^lLi ^,'iVni.n AiLla4SI Cll^Llji-a -3 

Intensity Level Slicing 

jLiLailj LJlc- op.l_j-bl ^ laxj Cl iaj LgJLnJajj o,'u« 11 4 .-a t-a-v-a (_ 5 ^ 1 _aj jlm^a ^l 3 jl ti-sl liA 


(ranges" 50-200") 




The original gray levels The desired gray level Range The desired gray level 

range 

(change the other value) (change the other value) 

4. Vq.^>q\i ^i^ji 1 ( 23 ) 3 ^-° 
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i 4 .^A (_Ja J.W i ^1 4_iLal CliljjnMxa ^A ] cj_9^ ^ojj^)1I 

(JL^-dlj 200 L r J i^, g*i 1 jj 150 O' 4 LS-^P. lS^I tiA (Jl ^><11 (jc. ojUc. jA ; 

JJ*j (_5^ f 1 ^ - 

o^jiijA 4 j„^j./t\u kpLaj dlLjjlm>a ^glc. 1 ; CllSliill ^-uj^)]I 

Ifc LiA oJuiill (_gj)~u,n.a jgI k i oAjoJI (_£j1Luus 4^j^iio] 4iUaui]l 4JI.1 ^^A 4j5ldl CllVL^JI a^A j 

4 j! ^LuJ^j jl 


: Histogram modification Jj^xj 2-3 


4 n-ilaJI diLjjjjqi^a]| oJlA ^-jJjjjj iijji/i \\ 4_pL«j]l C1 iIjj1ujj_a]I j>,'lViui i Jadai-dl 

4_}kjj Jalai-all (jjkj jl !)LaJ CllLajIa-dl ^glc. (_g 1 (_£.UI ajji/i'l (jA £ J)^. (J« ^ i i" n~v j 

lili\<ll 4 >«-i\4>\1 iijji^i'l J-a\ qi 4_k*al_aJI ^j£]l ls-^ - '4 A~ic.l 4i-jl3 (jjSj 4 ~sl >«a\I 


^^15 Ia (jl (j^AJ 4jjl*-a]l C1 Ajj~-U.ua]I aJA (jA 


Low Contrast ( CplAjil) 4 Lbldl ciiIjj1u.u.aI] jLuiil ^.a ^j-iaII -l 

.Image 

High Contrast 4 iLldl k_pL«j]l ciiIjj1>.m..a.U j-jjS jULijl £_a (_5jIj_S1j]I ^ j^_aSI -2 

Image 

Dark Slide Image ^dL'jl' 4-A^d' dc. £ * >id ' l $J j^' g j^' -3 
White Slide Image did' dc. lsj' j^' £ j^i' -4 



(_5j!jSl]l ^ j.1a]I £a a jjj^a\(24) 
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Histogram Scaling : <j lsj' f 2J 

Histogram Stretching -1 

Histogram Shrink ( compressed ) ls J u-aJaj -2 
Slide of Histogram -3 


Histogram Stretching <s : <^jVl Alajlall * 



255 


:(25)J52i 


; <— i*m~n ^ jAa]! 0^*4 


Stretch (I (r,c)) = 


I (r,c) I (r,c) mit - 
I (r,c) 

max I (r,c) r 


[ Max - Min ] + Min....(6) 


I( r,C ) max SJJ^' cs^ lS^JI ^ -1 

I( r,c ) mjn ®^ jll fj jl^d! -2 

(255 ‘ 0) Max & Min ^ 4 (_g jIumaII ^j3 -3 


4_ajjla ^1,'iVi jqilj ojjjk^aJI (j-«s !2& mjJ l_1j21i2SI ajj^saJI // (Jl_lL« 

? ^jAa]! £-LuijJ 



i- 7 

12 

8-i 

I Sub : 

20 

9 

6 


_ 10 

15 

.1 


stretch (I (r. 


I (r,c) -1 (r,c) mil 

cft=- 

-I (r,c) 

max I (r,c) r 


[ Max - Min ] + Min 
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= [ 7-1 / 20-1 ] * [ 255 - 0 ] + 0 = 76.5 
= [ 12-1 / 20-1 ] * [ 255 - 0 ] + 0 = 127.5 
= [ 8-1 / 20-1 ] * [ 255 - 0 ] + 0 = 76.5 
= [ 20-1 / 20-1 ] * [ 255 - 0 ] + 0 = 255 
= [9-1 / 20-1 ] * [255-0] = 7.6 
= [ 6-1 / 20-1 ] * [ 255 - 0 ] + 0 = 51 
= [ 10-1 / 20-1 ] * [ 255 - 0 ] + 0 = 102 
= [ 15-1 / 20-1 ] * [ 255 - 0 ] + 0 = 178.5 
= [1-1/20-1] *[255-0]+ 0 = 0 


I Stretch 


76.5 

255 

102 


127.5 
7.6 

178.5 


76.5“ 

51 

0 J 



Contrast stretchings:(26 )l5^ 


histogram shrinking us j'j&l' 



; jjjilil! L- ini's (_£^ (jfLaj 
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Shrink (I (r,c)) = 


[I (r,c) -I (r,c) M i„]+shrink 

Min 


Shrink Max -1 (r,cW 


I (r,C) M ax I (hC)Min 


(7) 


I( r,C ) max ^ Sj_^t J* -1 

I( r,c ) min ^ ojj^' ^ -2 

lS j <j jj£ 3I Shrink max & Shrink min is^ J' ls ^ -3 

. ( 255 ‘ 0 ) J 


alA^JLuilj ojjjk^aJ! (j-a p.Jj_a2! !2& L-IjJJoaSI SjjjusjJI // (jLlLa 

7 12 8~ ? Cij' J^' £ CK 3 ^ 

20 9 6 

10 15 a 


I Sub T 


Shrink (I (r,c)) 


[Shrink Max -1 (r,c) Mi n 


I (hC)Max I (r,C) M m 


[I (r,c) -I (r,c) M in]+shrink 

Min 


= [ 255-1 / 20-1 ] * [ 7 - 1 ] + 0 = 79.8 
= [ 255-1 / 20-1 ] * [ 12 - 1 ] + 0 = 146.3 
= [ 255 -1 / 20-1 ] * [ 8 - 1 ] + 0 = 93.1 
= [ 255-1 / 20-1 ] * [ 20 - 1 ] + 0 = 252.7 

= [ 255-1 / 20-1 ] * [ 9 - 1 ] + 0 - 106.4 

= [ 255-1 / 20-1 ] * [ 6 - 1 ] + 0 = 66.5 

= [255-1 /20-1 ] * [ 10- 1 ] + 0= 119.7 

= [ 255-1 / 20-1 ] * [ 15 - 1 ] + 0 = 186.2 

= [255-l/20-l]*[ 1-1 ] + 0 = 0 


I Shrink 

1—79.8 146.3 93. l-i 

252.7 106.4 66.5 

_119.7 186.2 0_ 
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Histogram slide Alijlall * 


; QjjliL!! i. Um~s 4ii»a <3 LuiaS ^ jAa]I 4a!Jj! (jSLaJ 


Slide (I (r,c)) = I (r,c) + OFFSET. 


•( 8 ) 


-: u> 


. ^iluLa] <_sj'^j+d! 4-? ^'Jy c^ 1 ^ '. Offset 


tO lAjl-iLa 4iLuia] £.J>a 1! IjlA 4 a! jl ^Lill (_^a // (3-La 

Histogram slide ^.ikluL ejl^.j 


I 



12 

20 

10 


7 8 “I 

9 6 

15 1_ 


Slide (I (r,c)) = I (r,c) + OFFSET 
= 7 + 10= 17 
= 12 + 10 = 22 
= 8 + 10= 18 
= 20 + 10 = 30 
= 9 + 10= 19 
= 6 + 10= 16 
= 10+10 = 20 
= 15 + 10 = 25 
= 1 + 10= 11 


I Slide 

= 


“17 

22 

18 

30 

19 

16 

1—20 

25 

11 



Sj^ual £j:ui1 4 a! j! : (28) 
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Histogram specification : o^a^dl ^jljSSi! £jAa1I 3.3 


Cl ^IjLA (_£ jlj-Sall ^ jJLaII ^1,'iVi .ml 4ja_mljj ojj^ \l 4_2>Jl*-a j-& 

^ ^LLus 


l$ j' jS :ill £ jxJI j ( H ) c 5 ^sj ( Mapping Table ) K;T»v;\ l JIj^a. jLsJ -1 

l-Nxa i—LmajJ -2 

^»J_3 i—Lj-aaj (j_xs ^sJaL-all ^ jA-all 111 IrS'llI (Jj.1^. 4 ~N ilj -3 

• LSj'j^' 

3 1 (j-« Clll jlrvW 4_iL-a^l A/U*J (JjAa. 4_ajlj ^j£U -4 

? (jmvma^-a]l (_5 j'j£u]I ^j.la]l Asm' l_)jILia]' ^liil (JjAaJI t4lll // (JUla 

Gray level Number of pixel ( histogram values ) 


0 

1 

2 

3 

4 

5 

6 
7 


10 

8 

9 

2 

14 

1 

5 

2 


Stepl : 10,18,27,29,43,44,49,51 

Step2 : 10+ 8 + 9 + 2+14+ 1+ 5 + 2 = 51 

10/51 , 18/51,27/51,29/51,43/51,44/51,49/51 , 51/51 . 


Step3 : Multiply these values by Maximum gray level values in this case 
7 and round the result to the integer . After this done we option 
1,2,4,4,6,6,7,7 . 

Step4 : Map the original values to the results from step3 by one to one 
correspondence . 
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Original gray level values 


Histogram equalized values 


0 

1 

2 

3 

4 

5 

6 
7 

Round ( ( 10/51 ) * 7 ) = 1 
Round ( ( 18/51 ) * 7 ) = 2 
Round (( 22/51 ) * 7 ) = 4 


Round ((51/51 )*7) = 7 

Example 
Stepl : 

Original Gray level value-O 


0 

1 

2 

3 

4 

5 

6 
7 


1 

2 

4 

4 

6 

6 

7 

7 


Number of pixel in histogram-H 


1 

2 

4 

4 

6 

6 

7 

7 


Gray level value 


Step2 : specify the histogram 

Number of pixels in histogram 


0 

1 

2 

3 

4 

5 

6 
7 


1 

5 

10 

15 

20 

0 

0 

0 
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Histogram equalized - S 


Step3 : 

Gray level value 


0 

1 

2 

3 

4 

5 

6 
7 


Round (1/51) * 7 = 0 
Round ( 6/51) * 7 = 1 
Round (16/51) *7 = 2 
Round ( 31/51) * 7 = 4 
Round ( 51/51) * 7 = 7 
Round ( 51/51) * 7 = 7 
Round ( 51/51) * 7 = 7 
Round ( 51/51) * 7 = 7 


Step4: 

O H S M 


0 

1 

2 

3 

4 

5 

6 
7 


1 

2 

4 

4 

6 

6 

7 

7 


0 

1 

2 

4 

7 

7 

7 

7 


1 

2 

3 

3 

4 
4 
4 
4 


ftUJt Histogram 0^ 



Histogram Jl^i:(29)J^ 
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:Edge / Line Detection For Image (JljaJt uLwS 4-3 


(jj-jj (J>m£ 11 (jjj (jj^jjill JliLa. (j-a A A Vi Cll la. L^jljjLa-a ^glc.1 UJ^- 1 ^sljall oa-LCal oAEi 
<■ QjqVi\l_J ^<u j 1 _ a ^»lAVi _ ujIj i— jlj ~v\l <-_sLui_j£l V J jl E > j Jj£ (jj £j 4_! dlljjl _ VLall 

(s*LcaVI Oa ) vIIaIIj j-niu ja£I (jc. ^ kaLJl ji ciua. ( Convolution Mask ) 
) j 4il=JI 4 ve ( Edge Direction ) kalall oLviE ^ Aku ^ E* cE^ <—il j^JI <■ Eii£ ciiELac. 

4iEJl ^ ( Edge Magnitude 


<—sijail <■ i) Li£ CljELaC- CgjjEl Ale. (jAal*-a Aajj 


; 4al «v 11 uw'i ^ ^aVLuiaII tiLil.all -\ 

7*7 l>® ^ um\ jii£iS 3*3 ksj^^ixa 7i\iLa <—i. E«£l 4_LuiLui2k (_JsS (jjSjjui jjj£ (jlS Eli 


Original Lange 


: ( Gray Level Threshold ) vE*JI -2 
f.LCajjCail jjjb (JJaj ^1 lilE (^Ajaui 4lia dul£ Eli 

Edge Map 




t$J AjA^j £a <Uluai ajj^a :(30)J^ 


// Aixa^La 

(jjj Ea!il*Jl (_y a 1 gjlc. (Jjua^ll (j^aj 4iE>Jl Cl)LajI*-a (jl ^glc. <-J)l_^aJI <■ ’ < j.li < \ Clll ll-aC. ^ 1 /j-y ACiaj 
4ila AajJ V 4jljjla-a 4 ..umj ojjj^all (jl£ Eli l^jljjla-aj ojjA^all ic. 

4ila Aajli AjAic. j; jjjS <3^ ElE& j 4g n'ln V j)l£ El Lai 
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L$AUj!j AilaJl jUj) Jpljla 5-3 

Edge / Line Detection and direction For Image 

A^alrd! (_j-a 

Roberts Operation -1 

-laJjs (_5i ol_ajl (j.c. dlLa^lat-a )-i»j (jl (jjAj AjLaJI 3*il,Vl i. i—LajjliL]! IaA aA^JLuiJ 

: liA j^.Lj ( Edge Magnitude ) 


I ( r-l, c-1) 

I(r-l,c) 

I ( r , c-1) 

I ( r , c ) 


; LaS jUaaS/i dlLau^a t- ll >«-a 


Edge 


[ I (r ,c ) 


I ( r-l, c-1 )] 2 + [I(r,c-l ) — ( r-1 ,c ) ] 2 ...(9) 


; <Ela-a]! alA^Jiullj (jj£j 4 111'ill AijUl — L_1 


Edge = 


[ I (r ,c ) -1 (r-l , c-1 ) ] + [ I (r , c-1 ) -1 (r-l , c ) ] 


•( 10 ) 


ViD-i-all 4,aiq\l ^1,'iVnulj ajjUull jUaaS/l ^Lau! 


75 






Roberts Operation jUjI;(31)JLui 


// Aia^La 

L3_5.I1 jjailj 4 \\ax \1 Clna. ^LaatSI ^3 3 ^gjLill (JSjJall ^.'iVuui 

L-IjjoiL^JLj l^al.*i~N~ni.il (JjJaija A Lai 


SOBEL Operation -2 


.") in (_5Jj_a*J1j (j^L_^j^Li ol—alilj A °ll~ n\1 4_aiS .}L-^jV <—LjuiIS]1 IjlA ^.‘inuii ; 

* a uLa liA ■a.W‘uj.11 


-1 

-2 

-1 

row mask 

-i 

0 

1 

column mask 

0 

0 

0 


-2 

0 

2 


1 

2 

1 

=Csi 

-1 

0 

i 

r S2 
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Edge Magnitude^ 


S 2 ! + S 2 2 


; (jjjlill (_3jja (jc. 4iLiJSI <Laj3 .ij-laj ^»JJj 

.(ID 

row mask cj *> : Si 
column mask ^ : S 2 


// <Qa^La 

^.ic. o.A-aC-!iU S 2 J^ A (Jj-daj aJ (j-a 3*3 dji ^5^° l —<Sl<J^ +3j^-^»-a Jjdaj 

Jjiaj-a dlLau^all ^-a 1 .ag c. ja\a i_ln>»i (jj'iVili]l (jl'i-aiqll ^aJ 1 g juiaj ojj^ll (_j-a 3*3 

• jd! *■ ' l ‘ ^'i /1 ^ ls' 3*3 Jj' 


3 9 7 

2 4 3 

1 8 6 


? Ai jq^ xa W SOB EL UJ^ (jda // JHa 


SjJL sjj^l o-3*3 


»j // Jail 


3 

9 

7 


-1 

-2 

-1 

2 

4 

3 

* 

0 

0 

0 

1 

8 

6 


1 

2 

1 


= -3-18-7 + 1 + 16 + 6 = -5 

S 2 d9 +JJ+aj (Jjlij 


3 

9 

7 


-1 

0 

1 

2 

4 

3 

* 

-2 

0 

2 

1 

8 

6 


-1 

0 

1_ 
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= -3 + 7- 4 + 6-1+6 = 11 


N 


5 2 + ll 2 


25 +121 =7 


Ajj'U.^i.all 4JI (JjU 7JI Aij'U.'-i.all i_+.+i'i.a ^3 A-aldl ai& ^+ai3 

3 9 T 


2 

1 


7 3 

8 6 


_j\ nc.yi j lajj a A p>\l Aiij'U.-i .all Ai.i £-a 4313! 43j l U.^i.a\' <. ‘ii-sjpj ^13! a 33! IaJi*jj 

i2LiL3l Jajuij £+aj (_£3l .li-lad! ^3^]! ^Vu«) (_£I i_ii2kj)3l Juc. 

Edge Direction = TAN 1 [ -5 / 11 ] = 0.045 


r- Si -, 


Edge Direction =TAN -1 


- S 2 - 


; ^131 (jjjHil a^aJLuu 433! al_3l 

.( 12 ) 


cs 3c. Edge direction <j+4-31 i 3+4a3 3 el_=JV! l^L uj^j ^LLa J£] el=J^n Jlj3! <jl£ 13 

t4. «La (_]S 


Lgl >l3j IaAjuj Sj + S 9 + Sj + CjII ml .all a j 11 C 5 -^^ al3V! 13 1 .a in 



90 


4 J al3V! j Edge direction 3.3^1 jjjla 


4il3! elau! 4 aj 3 .ila3j 4sla3! 3^_N 4313! 4s_j&j^a3! SOBELcJ^ Jjila // ^j 

? ^Kil al3Vlj 


4 

8 


27 

7 

3 


16 

6 


8 

5 
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Prewitt Operator -3 

SOBELJ' (JjEiJI liLLdl 4_lujj 


_ -l 

-1 

-1 - 


- -1 

0 

1 “ 

0 

0 

0 


-1 

0 

1 

1 

1 

1 


-1 

0 

1 


( Row mask PI) ( Column mask P2 ) 


Edge Magnitude jUjV j 


Edge Magnitude 


P 2 i+P 2 2 


....( 13 ) 


- ; jJjSjfl AilaJl 0 Uj^! jUjV El 


Edge Direction = TAN 1 


Pi 

P 2 


(1 


AilaJ! oLajI <-aja aJUII 4i_ja^2LAll PrewittJ' <j j4i tSf^ 3 // cJELo 


7 


1 


JS1 I oUjVIj 


1 8 6 4 “ 

3*3 JjVl *>ll iib// lM 


r 3 9 7-1 


i- -1 -1 -Ei 

2 4 3 

* F 

i 0 0 0 

-18 6- 


1 1 L 

= -3 

-9-7+l+8+6= -4 

r 3 9 7n 


r -i ° Ei 

2 4 3 

* p 

, -1 0 1 

-18 6. 


_ -1 0 L 


= -3 + 7- 2 + 3- l + 6 = 10 


Edge Magnitude -4 2 + 10 2 16+100 


116 = 10.7 = 11 

4JI (Jaj i_’ < l..+n.a ^3 4 ,ai4l oj& £+aj 
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Edge Direction = TAN'( -4 /10 | = TAN 1 ( 0.4 ) = 0.36 = 0 

(JLaj^dl jA ota»-NI liS 


1-1 pi" -1 -Hi 

3 * Pj 0 0 0 - 1 

4 J L 1 1 1 _ 

= -9-7-l + 8 + 6 + 4= 1 


7 h r 1 

3 3 * P 2 -1 

6 aJ L-l 

= -9 + 1-11 + 3-8+ 4 


Edge Magnitude ^ l 2 +-20 2 1 +400 = 


^ 3J! (Jaj (_5 i 

3 9 7 l" -i 

2 11 20 3 

1 8 6 4 - 


401 =20.2 = 20 


alia ‘Caosll ojl& £+ai 


Edge Direction = TAN | 1 / -2j) = TAN _1 ( 0.05 ) = 0.04 = 0 

(_)Lalu oLall lii 

; ^UllS (j^SLi ol^AM El 

Pi = P, + P, = -4 + 1 = -3 
P 2 = P 2 + P 2 = 10-20 = -10 


Edge Magnitude 


-3 + (-10)=? 9 + 100^ 109=10.4=10 


Edge Direction = TAN 1 -3/-10| = TAN 1 ( 0.29 ) = 0 

(jLalu oLall El 
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Raw BfW image of Fort Hood, TX Result of Prewitt + Threshold 

Prewitt Operator s 


Kirsch Compass Masks -4 

}-»; %<11 0JL2>j ^ 1-Xg.j ^ xi in t olj-.ll A x^->\ -vll dj5Lol*-oll jA 

A gll-v-all ojJjAjj 4j-« (JX O^jjLo dLuiLa .JLilj ojjjusiIIj (j<ol “vll jUa^t ji 





-: 

(_jA j 4 J d ll 8 > «Lo (jLal 

“3 -3 5“ 


" -3 5 5 " 


“5 5 5 “ 


— 5 5 3 ~ 

-3 0 5 


-3 0 5 


-3 0 -3 


5 0-3 

-3 3 5 


-3 -3 -3 


-3 -3 -3 


-3 -3 -3 


KO K1 K2 K3 


“ 5 3 3 “ 


“ 3 3 3“ 


“3 3 3 “ 


“3 3 3 “ 

5 0 3 


5 0 3 


3 0 3 


3 0 5 

5 3 3 


5 5 3 


5 5 5 


3 5 5 


K4 K5 K6 K7 


idn.il .all <- jjafl cduiLdl 4-aj3 (jC- ojUc. (jjkj ^ifadl 4-<u3 ^gic. (Jjh-tvIIj 

Magnitude of Edge = Max Value of Mask Convolution 

cduiLdl (. qjq \~4 ^ya <L<u3 ^glc-l LS^ - (j- 4 

Direction of Edge = Is The Direction of Maximum Value 

4ilaJl oLadl _jA (^glc-l (jjfljSl ( _ s Ic. t ~'t5n.il .all ^1,'i~v~ni.il 
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CS-3 ( 3*3 ) 4 J iL (j-aLill cilmLdl ^-<s (■ <ajqVl lyl (Jasu 4_ijLa2l dll^juiLall oLa tiuiLa (J£ 

r j 7 -^ 1 " 15 jujI oil yy3 ^.ay j 4 lIS]l ^y3 j.ay .a Lai Ia Aku ^^A <Lay3 ^glc-i oj-a (_]£ 

. A=Jj]l 


oj^usal! sAA ^glc. KifSCh cW-*- 4 (jgyjlaj L_ljD-i.a\' 4_2Lil! LLaJ // (JULa 

7 3 0 1 2 l-i ? iifl»j^il 

2 9 3 3 2 1 

14 5 1 1 1 _ 

F i F 2 

pj * (LluiLa t4\.*l5j S 0 c?® » a>i'i j 4 y n ill pj * J£q tiLaiLa L-lj^kai 

4-aj3j S7 4 y n ill ^>>»i j pj * La AaJ IaSiAj S^ l^Jtj-iaij 4 y )Vi\l 

^»jii a.Jja»l! IJl^J dll^joiLa]! ^»ya Lai <Lay3 ^glc-i olau! (_>u&3 lyJfcLajlj 4-<u3 ^glc-l (jjSL 

SJ' £r ) A : > 

// CM 

Ko * F l = So 
Ki * Fi = Si 

K 2 * Fi = S 2 


K 7 * Fi = S 7 
K 0 * F 2 = So 

k 1 *f 2 = s 1 
k 2 * f 2 = s 2 


e-JyLl 4 jjuu]Ij Lai 


K 7 * F 2 = s 7 


KirschJ' LlLuLa liA 4 K > « <> ^.jj 

4jj^)-a ^yc. j ojyyfi yyS dll^joiLajI ^ oAja».^a]l j»yijl -1 
lg_i3 a.LLaiLS! (j£»ay ojyiiS iLllyLuia. -2 

412a <jj5j i1iI&a«L 2I oLalVi (jyyl ( _ s 2l yya -3 


“1 

0 

1 “ 


0 

1 

2 

-2 

0 

2 


-1 

0 

1 

_-l 

0 

1 _ 


-2 

-1 

0 


R 0 Ri 


Robinson Compass Masks -5 

-; L)Aj ClllSjuiLa (_jLaJ Aa>._jJ l_Aayi (_J-al*-al! !2 a 


“ 1 

2 

2 


2 

1 

0 

0 

0 

0 


1 

0 

-1 

_-l 

-2 

-1_ 


0 

-1 

-2 


R 2 R 3 
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10-1 


0 -1 -2 


-1 -2 -1 


-2-1 0 “ 

2 0-2 


10-1 


0 0 0 


-10 1 

10-1 


2 10 


12 1 


0 12 

R. 


Rs 


R6 


r 7 -l 


dllsLaJ] 4 -<u 3 jc. ajljc- ^^A 4 iLaJ! <L<uS 
3j-vl a \\ al^jjU 4-aj3 ^gic-i jA 4il^JI alij! 
4ilrsJI eLajl ^l-2«-ij aJj^joij L_ljti.il 11 4_]j£tui til] j£j 


Source Image Robinson 



Robinson flAkiuL I^aUjIj 4il=2i jUj) :(34)J^> 


LAPLACIAN OPERATORS -6 

_2»J l" l!8 jail- q\\_j -j a" j-oa-a L-'Kt«La Cljjlj jA jjSojJ ajjtt^all jjtti-L~i ^^3 (J-ala-all lAA LjA^J 

LAPLACANJ' lU~ Lai a jjt-Jl aaLtAal j_a Aj jj tiLLj A-^lj (_£ jLmj Aaj 3 ^cj_Li jl 

jjjL (jl (. \ y j l"' 1<; ttil,all Ll)jLal_*-a j Ayjg jill 1 t^iil lAjlLuiLa Clljlj jA jjfLl 4jli li& ^j^jaII 


Lo 


Li 


Ln 


“ 0 

-1 

0 ~~ 


~~ 1 

-2 

1 ~~ 


_ -l 

-1 

-1 “ 

-1 

4 

-1 


-2 

4 

-2 


-1 

8 

-1 

0 

-1 

0 


1 

-2 

1 


-1 

-1 

-1 


LAPLACIAN MASKS 


pLjaj 4 igAII 


£jJaJ 


? jiLa = ^»j3 ja\<i jjSj (jl (Jt^il) LLal 

J ajjA-all t— ) jLmLlll (JlLa ^oju jl Lj-y j LjjLmSjll ^jolaII 4j1aC- jV tilLj 

A.»-> mV I (Jja (_pajjl jjill JjA^j 
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^ o^A LAPLACIAN 2-4-*- 0 L_)j\li.a\' ojjjual! cAjA i // (Jlli-a 


4 3 2 

1 1 5 

6 7 1 

F! 


12 1 -, 
1 2 1 

2 2 1 

F 2 


? 4jI£ojjL«s 


//lm 


0 

-1 

(T 



4 

3 

2“ 


-1 

4 

-1 

* 


1 

1 

5 

= -12 

0 

-1 

0_ 



6 

7 

1_ 


Lo 

* Fi 

= -3 

-1+4 

-5 

-7 = 

-12 


1 

-2 

r 



4 

3 

T 


-2 

4 

-2 

* 


1 

1 

5 

= -15 

1 

-2 

1 



6 

7 

1 



Li * Fi = 4- 6 + 2- 2 + 4-10 + 6 - 14+1 = -15 


“ -1 

-1 

-T 


- 4 

3 

T 

-1 

8 

-1 

* 

1 

1 

5 

-1 

-1 

-1 


6 

7 

1 


L 2 *Fi = -4-3-2-1 + 8- 5- 6- 7-1 = -20 


jUa! liluil.all 


J _jA tilmLall olaul (j^-aJ V 


jj\ "i-y jLSklj dLuiLa l2 L-ai ^gJcAl _jl i“l\5 jail.all 2-^ ^ jlil i“'\5>«\,all (_]£ |2 

dLuiLall (_j-a <Laj3 

djUjaiLall A 4 j jLua.lj Sj_jiuail A 4 Aj+J>+ du laC-l |j| 

L 2 * Fj = -11 
L 2 * F 2 = 5 

idllSjuiLa dAljj ajji./i" (jjljak 

25 LaS _ *Laa9 a^I 2j^ a-A?*^ <_A 2'4*-' 4 ^ I^A L_)^aiaj L 9 AiLa JlSklj dLoiLa (J-al*-a jlji lil 

(j-lc-i j)\ ~i~v i ji I. A A j J jSM a-Ar*-^ ^^3 j J jSM aA?*-^ A3 J j5M d il5>«l .all 

. <aj3 


L 0 * Fj = -3 
U *F 1 = 9 
L 2 * F[ = -1 


L 0 * F 2 = 2 

U * F 2 = 13 
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i LAPLACIAN MASKS : (35 


FREI - CHEN MASKS -7 

Li& ^AsCLulJ C'n-\ t 4JijS3 Cllj~v (_j-a dllilsJ! <■ <il >mj£I ^g.3 4_c.^j (_y .s Aj^) 3 __)jli*J tilmLdl !i& 

CC-C- 4_i^U (j-«j ^_g_3 s-J)-2>> ^ j ■a>.a < N Cl'18 ml <a\\ Cl)!)L<sl_*-a 

Edge Sub Space ^-acaL dil£mLa £_jjSM 4_ji <J <Lal*J! o^SAJIj t 9 djl^uiLdl 
cLujLdlj Line Sub Space 4_ujaJI laj ^caCLuCi Cglii]! cclS mLa 

. Average Sub Space ^ ciCLaj j$i 



- 1 

V2 

1 - 




“I 

0 

-1 - 

_ 1 _ 

0 

0 

0 


1 


V2 

0 

-V2 

2V2 

-1 

V2 

-1 


2V2 


_1 

0 

-1 _ 

FI 





F2 






“0 

1 

V2 




V2 

-1 

o - 

1 

1 

0 

-1 


_L_ 


-1 

0 

1 

2V2 

_-V2 

1 

0 


2V2 


0 

1 

-V2 _ 

F3 





F4 






“0 

1 

0 




-1 

0 

1 

1 

-1 

0 

-1 


1 


0 

0 

0 

2 

0 

1 

0 


2 


1 

0 

-1 

F5 

— 



— 

F6 

—■ 



— 
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1 

-2 

1 


-2 

1 

-2 

1 

-2 

4 

-2 

1 

1 

4 

1 


1 

-2 

1 

F~ 

-2 

1 

-2 

F7 




F8 





1 

1 

1 






i 

3 

1 

1 

1 






1 

1 

1 






F9 



FREI - CHEN MASKS : (36)J^ 


jA Ua Cjla3li^Vl (jjj (3^ 
CjHuIaJI jjsc. ±p jl _ 1 

dll^joil a \\ Cll3Lal*-a -li. jj -2 


l^_ik. FREI - CHEN < j ±±ki L_J jikJI ( 6 JJ^= (>« ) 42HI! ojjjwkl iki // (JliLa 


1 


Is = 1 


1 Li 


0 

0 

0 


1 

1 

1_ 


86 













IjlA Cll^ul-all (JSi (jjjjajj -1 // 

_ -1 
2V2 [ 1 ( 1 ) + 0 (V2) + 1 (1) + 1 (0) + 0 (0) + 1(-1) + 0( -V2)+ 1 (- 1 )] = 0 . 


FI 

F2 

F3 

F4 


>0 

>0 



4 -Vj'il ]l + 4lalx-a 




F5 -**-1 

F6 -► 0 

F7 _► 0 

F8 _*-l 


^ /i-v l j ^ j'q' i _ 

tiluil.all * tiuiLalS aUa*-a]l 4 ^ n 31 j 4_iLa*Jlj -3 

IjlSiA j + 41al*-a ^-a i^LujIaS! * ^113! jjc- tiuiLai] aUa*-all 


2 




0 

1 

0 “ 



-2 

1 

-2 

(- D ( i ) 


1 

0 

1 

+ (-l)(s) 

1 

4 

1 


— 

0 

1 

0 _ 



_-2 

1 

-2 



“1 

1 

1” 


1 

0 

1 “ 


+ ( 2 )( i ) 


1 

1 

1 

— 

1 

0 

1 

= Is 



1 

1 

1 


1 

0 

1 




— 


— 


— 


— 



JLi.jj V l_Ali*-a 4 ■% i‘n\l (jj^j ^cjlu ^2 li]j 4iLa. lii (JjaSU fjjj\ Ig juiaj ^ lVi 4 -y n31 li! 

QJ<Q*Utl<Q 4_iiliJlj 4iL=w 


FRFI — CHEN CllllLmLa (_3j2aj ( a^jj^a (j-a ) 4_Jl!iJI // 


=“'J 


h 


1 

0 

1 


1 1 
0 
1 


0 

1 






// <Qa^La 

(jjjjjlil! a. AVn«i (ji (j^s AjV 4iLaJ! alaJl cs lc- Jaj ^^ia. FREI — CHENcJ' CllSauLa ^%uii 


Cos e =\ 


M 


1- M = Zkelej ( Is 5 fk) 


•(15) 

.( 16 ) 
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(17) 


2- S = ”Lk=i ( I. , fk f 


u' 


ojjjadl 1 g \,ala a L-Jjda Au lA jLiid ^lijj 4-j^)Ld' jjc- C liquid' (_£Ad M(J^ 4 -<uS - 1 
^ddl £-2^)2 (j-«j 1 g >>ia j 1 g a a\i 4 iKil oijdd! Cll8n.il .all 4-<ua S(Jl i-d -2 


II p-J>-Sk £-<s Cild nil .all 


-: u> 


)da 4 -v jj j Aikjj CAp>. (jjLuJI (JUidl AkU 4JLmdl oCA ^idajlilj 
4ildl eLdl 1 g jlc. (_^i2aj 4_i^)d.dl 

F 5 = -l 

f 8 = -1 

F 9 = 2 

l_j jfy\ Adi3 4 j^)Ll^i]I jjc. dAdddl (j^ d*jj 

M = F 5 = -1 
M = (F 5 ) 2 = (-1) 2 =1 


Ig a 1 ijfi £-a 4_l^)ij-ai]l JJC- j 4j^>Ai-dl Clll8n.il oil ^dLii (J8 j-a>-a S<3 Lai 

s = n 2 + n 2 ■ n2 ~ 9 '"- 9 " 9 " 9 " 


<jose^l 


M/s = 



4idJI oldil cddj 




1/6 


die (JlLali 4jjl^]l lAAu 

V( 6 )“ = Vn 2 + 1 2 

n 2 = 6 - 1 



5 = 2.236 


pg g_A MJ' did jJ 4llrv Lai 

M = F 9 = 2 

M = ( F 9 ) 2 = ( 2 ) 2 = 4 


os 0 v 


M/s = 


4iUJI odd cLadj 




4/6 



die (Jld 4 jjIJ)]I lA 


2lxj 




n 2 = 6 - 4 
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M n= 2 = 1.414 


FREI - C 


vP= xpi 

urilj Ai 


Ajjl^J! olsvj! 4jjlj;^37)J^“ 


'A jU-^. _ | 

roof -2 
J 3 ^ -3 


A pljjiSM tlllLsLaJI pl^ji f > M~q 1 J (j8-a) //A )->^7La 


fOOf 1 — 1 ^-^ p Ijji (JlSuaii ^jJajJ Jill I (JSjjJlj 





iliiLJI p!jji ;( 38 )J^ 
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90 



Mljll 111 


SjjaaI) Sj&j »j* jj 
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:(IMAGE SHARPEING) Sa* SjUJ 1-4 


l^VjAl (jStaj 4_di j )]l a4 >.->1 ail (Jjt.nlail]I aAa. jl^JaL/ aAjAc- Jj^jia A^.jj 


HIGH PASS FILTERING -t 

; ^lail _jl^aVI C ll t ti^a alAVLmlj (Jjt.nl Vi 11 aAa. aAljJ 

aUc. ^ 1<~- ( DCT ) dl^bj Vill A_V (_ 3 _nJaj Aju (Jj j-^alilill aA_a. aAl_i j dll iLaC. J} iJaj (jdaj 
AAjJill j-t^alic. aAL-al 4 j V t.n .a (jj_£j aALiJI dp ja'lll dlj-aJl (jl djjjt-aJl (j-a d i^> ajjA^aJl 

. JM\ 

^laJl jj^ptill 4 il,a« \ (_£AAjJ 1 Jd-all (Jjt.nl Vi II a Ait aAl_]J) (^gJc. (Jjt«n~*tll (j£tAJ 

£_lal j]l AAjJl jt.nl ic. (Ja^Aj ^laJl AAjJl jt^aliaj )nVi Vi 


Edge filtering Edge localisation 

edge magnitude->■ edge map 

edge orientation->■ edge orientation 

Steps of edge detection. 



A3liJl Alitjl dl j3n~S (JiLaJI^JP^J^-u 

HIGH - FREQUENCY EMPHASIS 

; 4_JI*J1 dlAAjJl (_ 5 .Sc. AjSllSlj (Jjt.nl Vi 11 eA^. oALiJ 
£-a ajjt^nll (Jjt.nl frill a Ait aALiJ^l 4_JI*J1 dlAAjJl (_ 5 .Sc- AjSLill dldaj ^lAViml (j£uy 
4J1a (^gjl Offset Value LS -^^ ji 4ildlj lillij 4jJaljll dlAAjJl dLajia-a jAaaaj Jalfriit'^l 
(J£al (_5-Sc- jjd dl^dj^a ^IaVumIj (jJjAiJI Jl at ^11 ^dlAlill jd ( _ s Jc- Jj.-nVl jStaj ^iAujJI 

<JU1 4 ng 11 a^L Mask 

-1 -1 -1 

-1 X -1 

-1 -1 -1 

ajjt.n 11 ^g-2 (_^Ajli (jl L- 1 jtj ^^lill 4jJalj]l dlAAjJl < __ s Jl dLajla-all 4 _iaS AAitJ X jduJl (jl dlit 

aHigh Pass Filter £ j-> o-* ^_>»!' uj^j 8 <^jLd X Uua djl£ I31i vviUll 

( Jaia dljivll (_ 5 -lc- 4diLill 

dil£ 1a)j 4 il t-n^M ajjj-all (jxs jlifJ dLajl*-aj JalidV! djjuiS jj£i X V<uii dul£ IaI Lad 

4 ilt-n^l ajjt^all (JjjSc- jl 4 _JLuj 4d)lill ajjt^nll jjSL <—SjjuiS 8 (j-« (JUl X UuS 

<—alj^J] jiifJ ajSLJI (__gJl i^Ja (jAjjjuj jgJ MaskJ' (*>>**> jlS IaI 
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5*5 MaskJ' ^ lit // ^ 


-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

X 

-1 

-1 

-1 

-1 

-1 

-1 


UNSHARP MASKING -£ 

^ oAA {Zi c"ii-n oAa* ojLiJ)j dllij ojjj-sall ^jn«Vi\ dllxajjl^^i. j 

^jjij djLllaC-j (J!La dll l\.a» \l (_j-a 


-; _jA 4_us o.AgJ ^gjl-Uaj^' klrsallj 
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UNSHARP MASKING:(41)d^ 


:Image Smoothing 2-4 

(jjJjUlLuil 1^-1 a 1» Vi d ll iLc. 

jliSI tjJJi^ll (_)*>' - 1 

Noised' c> -2 

4_ia 3^)JI AikjJ (jl jlii'V' i—ilajJaV ai» Vi dll iLc. 

j-.^» ic. d^ daL i"n-v ^jA\ -v^ll ^ sm H3I diljLc- ^2ij 

^1,'iVi jujU a^Lc- ^vljj 4-C. j<a-N<a\l bJlA 4, gl'i-v-a 4 ^1 ^Lajjj 4_S a^jjLa^aJ! Sjjj-a 

. ( Mean ‘ Median ) dbvd j* 

-i*j Low Pass Filter ,a \ l j\j^\ ^lAiduL ^Lia ^aajji]! Jl^4! Lai 


4_i^3j]l ajj^sal! a;» dLLa jjjAi '4'0-j'_P' - 
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Algorithm 4.1: Rotated mask smoothing 


1. Consider each image pixel 

2. Calculate dispersion in the mask for all possible mask rotations about 
pixel (i, j) according to equation (4.32). 

3. Choose the mask with minimum dispersion. 

4. Assign to the pixel g(i, j) in the output image the average brightness in 
the chosen mask. 


iJ\ H 53 Aljjlal! -1 

( j' ^ ) Mean Filter J^*-*3' -1 

\1 LLaJ (jLS lil_3 o j x ~n\ (_5 (JL^-dl i"il 11 V 1 j!j_^JI !•») mjj (jl 

1 g Jc. ^!ij g ( X, y) ajjj-a .lljJ jA JaJjaijjll jjjJaj jjli tA-llsulj F(x,y) 

( X ,y ) SjjUaH ajj^'l -LlujjIa iaAj ( x ,y) *Jaij J£ Aic- 

g ( x ,y) = 1 / M ^ f ( x, y ).(18) 

jl MaskJ' jjc. = M 
jii£l L_i jjoi MaskJ' (*»>**> (jl£ 1-45 


(cs-^ 1 j^' ~y^ ) Median Filter -qj 


^.‘'iVni.i.all MaskJ' J)5 j^ll J'^J ‘"'dlljj a jjjusall a.l»Ill 4_iLmjj'il dll ~v >«^)a]I aAaJimJ 

4 ilnu j]l 4 ai41j 


3*3 Mask ^ 'J // J14* 


100 

25 

2] 

0 



100 

25 

20 

20 

15 


.0 c 

-> 


20 

20 

20 

20 

20 

i 

0 



20 

20 

20 


15 

20 

20 

20 20 20 

20 25 

100 



OfPixel = 9/2 = 4.5 = 5 
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6* Alajlait _2 


Low Pass Filter J ^ 

t,"il-v Ci^a JjL'i ojj>^i \1 Ai.i J^nL'i C*j Clil Ci^d' oC& aCadmJ 

oi& j A,,i\l»\l CllICCjJi]! 4 _lLs!j]l ClllCCjJll! Clllj ejja^il' Clll_-<ajl*-aJ list Vi (jCaiLLall 

-; d ll Ci^al' 



2 12 1 r 1 2 1 

14 1 2 4 2 

2 1 2 J L 1 2 1 _ 

Low Pass Filter 


; jA Sj^uall jj‘ CjUu^j ^lail hlrvoll 
£)JUm 2 U CjLj^J 



Spatial Frequency Spatial Frequency 



Mean Median Jjj^a (id 3 j 

ojji./i'I dc- 

I 

Low Pass Filter 

Sj^al) Qua Vi CjUj^j ;(42)<J£2i 

: Image Restoration (SjIc4 ) 3.4 


4 -v\l»xa\l Aid 3 4 Laud ^-l^d'-'d Sclc-V ^CilLuu Aiddl 

(j-islV (JjCj-a A-aCVLuus ^-La.jlLui'^l 4 iLc. 

d(r,c) = h(r, c ) * I (r, c ) + n (r, c) .(19) 


Convolution ‘-iiALd A_iLc- Jici * cjj^ 
Degradation Image A^d*-^' 3 jj^' d (r, c ) 
Degradation Process u >^ ' AjLc- h (r, c ) 
Noise Function ®d <d' ^ I (r, c ) 
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ajjt.'-ill laj L_1 jCj^i jjc. CllLa^Lt-a <_£I ^A / /4 l-a^wLa 

-: ^ jflaj gjjit fUa^Jall jjUaa 

jU^aiVi alia * 

L^a ^ ^_Ul image acquisition s jj^' Jl~a_^LJ Lk«.Uiil ^-ill _^iaJI * 

L-IjjjjLsJ! <Lajj ^g-aSjll J8 k"ii\\ b^jAUMA sjLujl ^ya 

Noise Type £f*ji 

Gaussian Noise -' 

_jA ^_ya jill l^gj ^ t^-il-l^)]' (Jn<aMI 


1 


Histogram Gaussian — 


■ ( g - m) 2 / 262 


x n6 2 


• ( 20 ) 



aj^all gray level ‘Ljjlll kkl! ^_a g 

m 


( 6 2 = Variance ) standard deviation 6 2 



gray Level 


Histogram Uniform =t 


1 


b - a 


Uniform Noise -v 

C 5 Jkialj j >]l (JjiLalSI 

for a < g < b 
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0 else where 


(21) 


a + b 
Mean =- 

2 .( 22 ) 

(b-a) 2 

Variance =- 

12 .(23) 

Probability 


l/b-4H 


I * Gray Level 

a b 

Uniform Noise :(44)c£4> 


Salt & Popper noise 


Histogram Salt & Popper =rA 

L B 


for g = a ( Popper) 
for g = b ( Salt).(24) 


A 


B j 

a__ ; 

-L-i—* 

Salt & Popper noise:(45) 
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jj 'i^i 4 -y nill Cl ia-J 4 n».a ajj-x^a 4_aJl*-a (jjjui Vili C'll iiVi jps uuj^)]| i—SA^lt ji 

A. W.a (jnWll 4 iL.aVi jj-a 4-aj!iLa 

: l$jp^ - J'^' ijJ* 

JjjJaj i La ajjj^a (JS jujJ ^^ill ^>x<aLi*Jt Cll»,aVi ^1] " (_ 5 j)J 2 Ji (Jl ^all " ^Haxda«a]l (jl 

4_aJH*-a (JljA jj-C- j)£»aj _ j^ali*JI aA& ^glc- ojjoiLus (_J-a*j dllp.lj^.i (^JjqaJi — (Jl ^><11 

; 4_i!Lilt 4» u*alL (_£ jjaJi (Jl-N-ali ajjd^ill 

X(x,y) = T[j(x,y)]. (25) 


-: u> 

cJ^-^i«cs^ 1 ( x , y ) 
4 ^JUa]I aJj^a X ( X , y ) 

I cs^- jfcji cW-C- J* T 

jps 4-C. j.a>.a jj X (J*> 1 (ji Laiaji (jiLa^ll j)-aj ( X , y )(Ji L-a ji_^-2«. cs-^ *—SjJt-aj 


(j^aj 5 Vi (J_aJ (j-- 4 ijj-da-iatS 


Sjjj-a X J-daalic- ^ a'N plj_a.l (Jl_a. L-aS (Ji.A_]l jj_qa 


j)^ 


ji 



Aic. J 4_-aj3 (_ 5 -ic. g A-alaj 4JLaJl aAA _ [ X ] ji^aJi <il*jl (jySL) IsAic- _?A X(J (J^s fi>« J jjl 

gray level transformation functionals j - ^ T j ( x ,y) 

. ( Mapping Function " <lb " Ljafl ^ajj ) 


'i»'i cJJAj 4 J >.VJi ajja-aJl (jjl_jj j)- 4 < __ s —lc-i (jjl_i) ClliA aj j-i-a ^Liiii jJfc (J-jjVili tAJfc jjij 
^yL-saVi j^qijaJi a <a 13—> ^ (j-a ^^ic-Vi CllljjjuJi j)l*-a] aAl-ljj ffl La 4 jjjuj jjq (JS^i CllLljjuJt 

m (> o^-'Ji r iai^aj" Contrast Stretching " uJ-f^i ^ "-j 4ijj*sl' V^'*^a 

(jj^L*-ali j)i . 1 _1 )f»li (jqs 4_-ait-aJi Cllgqli al_ajlj § (j-a JjJjJa (_^A-a (_]] (Jjjaqll 4jiA 4 

. m c> c^'J' r ^ J?-' (> 
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S = T (r) 

S = T (r) 




(jjliill Qua Vi (J^.1 VpLaj — Ajjaji (Jjjdi ^^jIIa (47) 


0 JJI ./1 II Qua Vi Aj- 2 ^a ^^Jl l_1&Aj A£-jixa A -y\\»-a (JIjA (JLaxlmLj ^a-mJ jj£jM dljtj 2 >JI (jl 

A-aa9 AA^J ( x,y)J AAs^oll jljijl ^3 J" A-aj3 Aj (jl _jA ^1*11 L-I^L-uSM j (J^JjJajll (jc- jJailt 

(jjAjlA^^I Aic- g 

( Ajtisi jl dll » \li jl Ail^xa) ^g.^ti.L .1 L-a ni (_])8Anll Ia& ^^3 A nail^It L-ullmjH Aa.1 jjl 

( 3*3 ^4<s ) aIjuSM Adlii AijL^a-a LuiLuiS oASlilt 

oA_4 j)£. i. 1,1'IVi Igl.Viaj ALC-liLa Jidj AjjJ>*-a 1,3 -iWi (_gj,'IVi j AAiilj iijjj^a UjaJ jjl (jAajAis! 

.Jalijll oAA (■ Lji£ (jfLaJ A iq\-VU 

j..^» ic- (_JjS A-ic- ojja^xll ( _ 5 i& ( 8 V ^^>-4! ) flAsLill ! ^AVLuiaII pl^JSwl (jl 

A^_i.^all jja*a_i*JI (_£ I (J_lULa]l olaliSI (J-al*-a AavLuia (_j/da (_g j'l^-a jdc. (_]£ L-l^^du ojjjaaall 

-1 _j ujdi AdLailll Ailj)l j^r*. 8 -} SasUI! J)£j-a 


-1 

-1 

-1 

-1 

8 

-1 

-1 

-1 

-1 


Ajjlii A_iiiV j)C- a ill Vi <UjJ>*-a Jalli (■ oA3lj (48) (JSid 
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jgLaJ (x , y )(J ^uLailll (jl^jJ^JI jUcVI (jJ*J Ua^Jj eAsUll Cll^iLaljua (J!L«j Wj. . ..W9 ' ?- lii 

; Ajltt! 4 _ila*JI jlsJlj ^jA) (jl 


T[f(x,y)] = WiJ(x-l,y-l) + w 2 J(x-l,y) 

+ w 3 J(x-l,y+l) + w 4 J(x,y-l) 

+ w 5 J(x,y) + w 6 J(x,y+l) + w 7 J(x+l,y-l) 
+ w 8 f(x+l,y) + w 9 f(x+l,y+l) 

8 jjSluj 8(x,y)-T[J(r,y)] LiWj i-1,2,3-• -9 t> w r l/9 1-0^ 

AjjLaii]l ( x , y ) -^ c - 


Wj 

( x - 1 , y - 1 

W 2 

) (x-l,y) 

W 3 

( x - 1 , y + 1 ) 

W 4 

(x,y-l) 

W 5 

( x , y ) 

w 6 

(x , y + 1) 

W 7 

(x+l.y-l 

w 8 

) ( x + 1 , y ) 

W 9 

(x+l,y+l) 


aLic- ^al JAJ Cll!)L<sljua 3*3 4-alx. oisU (49) Jli 


: - JIaaJI Jjla 

ojjjusa g ( X , y) j £41 . (_ 5 - 2 aJ! jA (_£J.Sjj 3 I (jLa- 4 ! dlLujJ (jjjLuii (jl 

ls' Position Invariant ^Ij jjc. h( x , y ) J i>j J ( x ,y ) 


S(x,y) = h(x,y)*J(x,y) 


.(26) 


; 4 4_i]t!i]l (jAijiill (Jli2l (jla ^gJall jyxjj AjAic- 


G(u,p) = H(u,p)F(u,p) 


.(27) 


-: u' 

o^L& ^Aj H ( U , V ) u> . Jl>ill cs-ic. fJ hj gJ cs-A F , H , G 

4_iLa*H Transfer Function ^ 
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f( X,y ) i Sjjjua jjjoi Vi jjuilaj J 4 uc- j)i j)fLaj ajjA^ai]! jjUuiVi (JjLuia 

F(U,V) t-jLa*. •!*.? <d j 

; 4_liLiil 4iDLLilj allaa-allj 4jjC. jaII ajj^ll dj-vj H( U ? V ) j'/i'* 1 ' 


g ( x , y ) = Z 1 { H( u, y ) F ( u, v ) } 


.(28) 


jLaVLuilj f( X , y ) cs-3 *—si juull (ji (jSLaJ (JLLall JjUui J*^ f( X , y ) JJ^alS La 4 ^l -y 

. F ( u, v ) vyjjs dliijlll i£jj H( u, v ) 4 -ii-^ 

\g nmi Vi lUlJp ( _ s _ 2 l j ajj>^-» \l ^g -3 j_A*aluail 4 _i 11 aj]I 4 - 1 jauJI (JJLaj f (J_j_Via 1 I j)£aJ 

. lS-^' J £J 5 j duau L-boua 13 i»\i (ji (jiajHalui JsluajuISj 

0 < r < 1 


[0,1] u^'c^r^' J-' jya (^iLa^ll fLA\ Jc- j' (JlLaj f-1 J Ijuu^i JlLaj f-Q (j d 

; C5 lc- (J u-iVi 


S = T(r) 


(29) 


(j 3 Vi al_Luuall (J_ijVi\l 4_lll jji (jlajliaj _ 4 i\ >.V^I a jj./i \1 ^^_3 f ic- § 4_i^ui ^Lul) 

; jjjJlull (jjLLajdll 

0 < r < 1 uj^' c?® Monotonically j *J& jS j Sd».jT( r ) (1 

0 < T (r) < 1 for 0 < r < 1 (2 

j)A j.s-> ^^.3 v ^iLa^)]! ^LLuiJI (_5-ic- j_uaJ jVI ^21 1 j_uiVI j)_A L-ldjllI ( 1 ) JajLjJI !•» 3*v1 

^dajJ (_£iJI ajjt^->\l J..V ic. ^u£] 4j ^^auiaII (_£1a1I £a Ia'Nhu Mapping Lauuj ( 2 ) Jaj2i3l 

jjjjajjLlI jjjlA (jj'qVi 4jll 

Jd\ lML r J\ Ic Jr^J S tj* ^ yd aJl JjjVill (jc- 


r = T“‘(s) 


0<S<1 


.(30) 


. s J jVi a N 4_Luai]lj ( 2 ) J ( 1 ) (j^ 3 jL2l LdJ jjiau T 1 (s) u' U^ 3 Liu 


l^ji (jlaijlsLuS _ [ 0 , 1 ] UJ-^i C 5 ~® VLi^dc- dll ia^ La a j J) ..o ^g -3 VjIIajII dLljuJI jji 

L^JLalaJ 4 iLuiS ( 4 Jj-sa\I j 42 Lua'^i 4 ulLa^)]l dLljjuJI u_Luajii jji j)^AJ . a jA,"u,.iA dV jVia 

j2^' L)i ^ p s (s) j p r (r) 
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4j.}Iaj dlljjuu (JjjiJ 4JI.S (50) 


Uj ic. 4 nWc. (jV ( 4_ajli ) 4 ni>>A ia ^,'iVuu'i 4ilii£ 4jlj 4 jjIaj3I IfljLj j1u.ua] ojju-a jl 

4^uli 4 j.sIaj 


4 Sj's-vll ( ^_3 p s (s) 4_il!i£]l (ji dl ni (jl_j ^a!jc- jlLuuigJI 4-jj>u'i\ Jais T( S) ^ Haj Lili 

jV 4_jjllaA ojJaa]l oAA ^ \a»,]I ^slj]! ^g-S X ^ (s) ls^" i. i])Vii ljuk jV 4 aIYiia 

^g.>«5» \1 JjjVill 4jl^ (jc- 4 Vq'nuA 4_]l.l]l 



igiUsl! (_pajj*lu s<J J u’dVl 4jl]iS 4.SI.} t _ 5 ic- (Jt^vs i 


Ps(s) = [P r (r)dr/ds] r = T -i, S ). (33 ) 


= [ (-2r + 2 ) dr / ds ] r = ! .( 34 ) 

= [(-2Nl_s ) d / ds (Nl-s )] = 1 0< s < 1. (35) 

1 _ijc-ju*]l (jji]l 4 aIYua 

; 4_i]lli]l 4i5l*JU ^ 3 t‘i dVl aI^' £a (JaLsiHj 4 » Wq'iA Iau 3 iaili 4 j-}L«j]I CIjIjjau]! (_]ai (jA 

Pr( r k ) = n k / n 0 < r k < 1 
K = 0,1,., L - 1 

.( 36) 
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Pr(r) 



(b) . JLu^VI AiliiS AJb (a) A-oIxuaII AiliiSJl Jjjxj <Lajjla ^Jajj ( 51 ) JS»ui 

. <LxjU1| A aIVuaH Aili&l (c) . AJb 


aax. rik j K e-^j Aj^j^I jLalx' p r ( r k )j Cib^yuJ! aax. L <j' 

ojjj^al! ^gJLaikVi AA*J! fl j ejjt^ill 4 -JjjuiI! oAA lga9 Jail ( _ 5 ^^ CIiI^jaII 


^ aVum a I I 4_i&H!j histogram ^ jc. jlui^J I z±c. ^aj r k J-jUL P^ r k ) cs^' ^ u' 
j' Histogram Equalization <»' jp ajjxuj ^aj ^1 jc. jj^ua J 

. Histogram Linearization 


; 4_iSl!i]l ^gJaxj ^JaSA-ai! (J5 AlSI (jl 

S k =T( r k )=°Zj=o n k / n . (37) 

k Z J= 0 Pr( r k ) 

0 < r k < 1 

K = 0,1,., L - 1 
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P A (S k ) 


— 

J x , 1 


0 

T77 h 

( 

3/7 1 3; 

c) 


T 


Sk 


(b) tji'-aVI f' (a) je- jluL^J I 4j_^ij Aijjia <^ajJ (52) J 

JP- j' u “.!& ' " 


0.25 

0.20 

0.15 

0.10 

0.05 


So =T( r 0 )=°Zj=o P r (rj) 
= P r (r 0 ) 

= 0.19 


4_jl_uL« 


S, =T( r,)=%=o P r ( rj ) 
= P r ( r 0 ) + P r ( r 4 ) 

= 0.44 


; JjjVill 4JI.S (_) 


S 2 = 0.65 S 5 = 0.95 

S 3 = 0.81 S 6 = 0.98 

S 4 = 0.89 S 7 = 1.00 




So = 1/7 Si =3/7 S 2 = 5/7 

S 3 = 6/7 S 4 = 6/7 S 5 = 1 


So = 1 


S 7 = 1 


i Ljjaj j _ JaJjS aj j,a.a 4_pLa^j — ^l^)C- j'um jft CIAjj-jui (ju .a'N 3 ^ 2a_2>.3lj 

; tlAj^yuil! ^clli i 3^. UM ^ > 'W 3-“V! 12a 2^Lj] 4 


So = 1/7 S 4 = 3/7 S 2 = 5/7 
S 3 = 6/7 S 4 = 1 


107 



4 .aldl o^j 790 S 0 -1/7 ( Mapped ) r 0 -0 uVj 

uV l>^j S 2—5/7 850 j Si—3/7 4^14 'j ^ic - 1023 i-*-^ . 4 -4-44' 

al^j 1 j^c. 985- 329‘ 556 -^j^j S3-6/7 dd^ .ia ddlS, r 4 j r 3 u44j"4' l>^ 5l£ 
ad& vi (ji _ S 4 —1 ^ <ajd\j Ijj-auc. 844- 81 4 122‘ 245 4 4_jldLa (J£du a-ii-iadl 4.ajd! 

j.2_ii JLaL^'^I 4 °il'i5 4dld ^'^c-j'um ig li (jVj .^i^c- j'n« jg \\ ^ !•»» i 4096 (^dc- dd&VI 

4»Wq'ldl dlLljjdl £-a (Jdjtdl Juc- LaLaj 4jaJaxaxs ^Lli (^glc- (Jjij-tvII 

:Direct Histogram Specification j^Udl dLuajal! 5.4 

^jlc-Lilll j li Qua Vi dll 9nlVl J-i.i (j- 4 4_dSLa dim ll Ig i5l ).!&. a-AlLa 4 a A mil Vdjldl (ji 

Jaia s^a.1 j 4-adj jd,jd sj jAami 4iijkll ad* diUllal jV Intensive Image Enhancement 

,-»lYn.a al^)C. jlmlg I L_lljij ( 


S = T ( r ) = r |„ p r ( w ) dw.(39) 

JjjVlH dd (JLaaduilj (_£jdl (ji (jfLaJ Vldmjll l^jLljlLuia jjli o^SjiLa 4j^c.^)dl aj^mdi dlil5 lj)i 

-: <J4]I 

P = G(z) = z Iop z (w) dw .(40) 


dlLljjui (jV ^gdaljial (Jj£dj _ 4j^c.^dl dlLljjui]! ddc. AlJtlm Z-G" 1 (v) 4-lmSaH 4jl,a»li (jl 
(jjldalLa (jn4.!i5 (jljjfdm p v ( v) J p s ( S) <j' l£G . 'S^ c ‘ J j^*d ' G ialddlj ^ Z 

(Jdidli (JVd 4iUidl j)C- 4iiLuus 4dlgdi 4 -y nil! j)S/ (jjdllLalLa 
4 li/adi ^j—3 y (j--« ^.2_J 4_ii_jL-aVI ojj)i.n li (j-- 4 l gjlc- l lit^i ~s ll! 4 daiidi liLa*d_uii lil 

j; 5x1) 4—aid! A i~*>j (jl (j^aijiaLi _ 4_jjc.^)dl 4_alddl 4dd Z-G ^ (s) 4_Vili]l dlLijm II (jj5j,t« 

-; La5 dj^-Vi (j-aiidli 

4 a^j;t,oll dlljjj’ua^a -I 

G(z) JjjVill 4ld (_glc. (J-ma 2 klj 4j_jC-^)-a]l 4iliiSll dl^ -2 
I ojlrvll lgjlc. c**il^jdl diLijjuJI ^g-ic. z-G J (s) ^g-*' 4 ^*!! tSf^ 3 -3 

4il^]L oJ)-la-a oAj^JI dlLljm]l (ji dll^L 4_ilmaVl 4 -nII»- all 4 -y >« ill ) a.l^)2kVl I^A 

. P z (z) o^^dl 


ys ^c-aAi j)i 4 liuu ) dLui-aJ 4_c- jfLa r J l (Jjjid ^Aiduii ^'^)C. j'najg li ^4tjla <j' 

4 ajjt^ili (j-a lp.^J 4j_jC-j-a]l ^dUill ^liaM aJl^lj 4jlj (jlmadll ^gjjlrS (jxs 

Z = G-'(s) .(41) 


Z = G-‘[T(r)]. 


.(42) 


^^xsAaSI (Jjj^'iII dl2 (_glc. 'i 
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oAA j..ViVi G * [ T(r ) ] —T (r ) <jj-£i zJG FcJ^ 4aJj_i 

^»ljc. jluUgJI 


aA^Jl jail _ 64*64 I-AJIjuIj 4_pLa^) dlLj-ui — § 1 gj 1 ^ ajj^ I' ^»j_3 c^LjlS Cll_jlS lil // (Jl_iLa 

;<Jjj^kll! <U!.i -iAaj (jjjljill 


Zk 


P z ( Z k ) 


Z() = 0 

0.00 

z 1= l/7 

0.00 

<N 

II 

rj 

N 

0.00 

z 3 = 3/7 

0.15 

z 4 = 4/7 

0.20 

z 5 = 5/7 

0.30 

z 6 = 6/7 

0.20 

z 7 = 1 

0.15 


(table . 2 ) 


Pr(r k ) 



(a) 


j'nujg 11 L_Lu-ajj 4i^)ia (53) ^9j cJ^IlSI IjlA 

(a) 


t_0 . j A J) UMlft (b) 

JjjrLj <Uh (c) 

^jU]| j& jn«jg\ l (d) 


109 





Mapping di^LjaCill J^xaJ! «.lo>Lt=J' ji 

4l!l L- lutaJ i^lli A*-j 

r k = G (z k ) = k Xk=o P, (z t ) .(43) 

■ 4 ill'ill llA j 


r 0 = G(z 0 ) = 0.00 r 4 = G(z 4 ) = 0.35 

n = G(z 4 ) = 0.00 r 5 = G(z s ) = 0.65 

r 2 = G(z 2 ) = 0.00 r 6 = G(z 6 ) = 0.85 

r 3 = G(z 3 ) = 0.15 r 7 = G(z 7 ) = 1.00 


r k -* s k 

n k 

P s ( s k ) 

r^ 

II 

o 

C/3 

O 

t 

790 

0.19 

_^ r. Si = 3/7 

1023 

0.25 

_^ r 2 s 2 = 5/7 

850 

0.21 

r 3 , r 4 s 3 = 3/7 

985 

0.24 

r 5 , r 6 , r 7 s 4 = 4/7 

448 

0.11 



(table . 3 ) 


4jjjui 1) 4_aj^)laj 4 null CliLijjuJ! ^g-lc. G (Jjjj ^».a Jg jlVi 2 ^J -2 

Mapping clo 21 -^ cs-^ <j' ^cl-c- *•. i>j 4 L^»iia ^js ^-a LijVj jiuu^JI 

c5jA £JI JU*luil jl G(z 3 )=0.15 j' So= 1/7= 0.14J ja' <j' 15 -°^*-^ 

Cl)5ljj-2lj C 5 _la*J p.ljji.Sn lilA jLa*-Lui! (ji 23 CllJjJi. s 0 jli li^Aj G “ 1 (0.15)z 3 

-• <AA\ 


5 0 = l/T z 3 = 3/7 

51 = 3/7—► z 4 = 4/7 
s 2 = 5/7—► z 5 = 5/7 
s 3 = 6/7—► z 6 = 6/7 

S 4 = 1-#■ z 7 = 1 


4 JHII ojCuLiaJI Mapping a.Uac.7 ^uliiil oi& 


r 0 = D_► z 3 = 3/7 r 4 = 4/7_► z 6 - 6/7 

r, = 1/7_^ z 4 = 4/7 r 5 = 5/7_^ z 7 = 1 

r 2 = 2/7—► z 5 = 5/7 r 6 = 6/7-► z 7 = 1 
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r 3 = 3/7—► z 6 = 6/7 


r 7 = + 


> z 7 = 1 


^Ijc. ^jic. ^luiflUllj o^J ISflj jjusalic. e^lc-l <jl 


r k 


n k 


P z ( z k ) 


r 0 = 0 

0 

0.00 

r, = 1/7 

0 

0.00 

r 2 = 2/7 

0 

0.00 

r 3 = 3/7 

790 

0.12 

r 4 = 4/7 

1023 

0.25 

r 5 = 5/7 

850 

0.21 

r 6 = 6/7 

985 

0.24 

r 7 = 1 

448 

0.11 



(table . 4 ) 
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:Image Compression 1-5 


(ji (_5! (JjIAI CjULuIIj Jalili2k')/I ^-a CllULiJ In *<1 

L -1 y 1 Ajaji j.s -1 oil \1 ^-LskjiLui'^ ^,'iy'n« 1 ~^3J* i_kLallj ^.aui) (Jjlill ^>y y 

-; 4i^j*-a 

Type -1 

Size »-2 

Data »j j-^1' ejULu _3 

(jj'ily^a (_y«s (jj£jj 3->» >>»\1 4 ;L& ^iajJ 

ajjt/ill la»- t 


-l Sj^uall hkJa 



a : compression 





b : Decompression 


JsxJal) iil2j a j JaLua;(55)J^“ 
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: Compression ratio 2-5 

(jjjliil (_j>s 4_Iai_Ca jl^La Jaj» .>».a\l (Jjlill **> JLlA^j 

Compression ratio = uncompressed file size / compressed file size 

= size u / size c.(44) 


4-jaj» .>i.a\' jjc. iijji.^11 ^2 




= Joi-Cal! 4_Luij 




) 1 g,-a>*s 4_iLaC. AjcJj ( 8 bits ) 256 idj.2 // (JllLa 

?? -lai-Call 4^juij L. Um*\S _ dlllj ( 6.554 

Size u / Size c = 256 * 256 / 6554 = 65536 / 6554 = 9.999 = 10 
as 10 : 1 

(jjiliil ^ jLuij 3 ^' bit Per PixelJ' ( _ s ic' '4^’ic.l )-»».>>\1 4_xmj ‘Siilii -^.jj 

CR = Bits Per Pixel = number of Bits / number of Pixel ....(45) 

= (8) ( number of byte ) / N*N 


jjjlill lc& ^^ic- (JULall ( 32 a 

CR = Bits Per Pixel = 6554 * 8 / 256 * 256 = 52432 bit / 65536 

= 0.8 Bit Per Pixel 


§ * Cl juj Ig-Ll^aj ^lii -Lmill! ^Cajli JaiuCal! (_Jj 3 ojjausal! -1 

AiLLuJ! ^ya ji 4-1..a.) Aojliill AUl^lall -2 

<^jVl Aijjlalt ^jLuuj ui 

CllilJI 4 j!Ajj JjSH CliiUll 4jlgj (j'jlVt £c-aC (_£Cjj3 J51 ciuLlI )-»».>> -lie. 


Aajlilll AlLi jlall U jLui^a <j-a 

Li5Li. § (_j£- ojLjc- (Jjoi 5\l 1 .ain 4 i\~S. ojLjc. Clnl! j 4ja (JS 2..i5j CllJ ^a 3-at*lili 

4_i_yuili]! (_5 Cjj 3 \j5li*. 7 4iiu oJS 
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8 <_s') l4-SLi ja ^-4 24j 512*512 BGR Cy> «.jj^ 3 4j 2 jl£ lii // Jti# 

C1l 3jll j_jl Laic. ( Jjjlii.l]l ) C it 5 jS/Lj JaidaJI 4.uu.i jt ^ it L_lj) D-i.al' _ _ ^ (j_J-l (_J-4i d_l 

( Kilo bits / Second ) y4s ( 28.8Kboud ) k» . ;41 


(JjLaJU 1 (j^jt-3 (jJj-5j l—l ) 121 dLiijVt (_gj'iVi ^ ‘La.'iVim .att (jjiljJill (jl Laj // (J-sJI 

-I eisajib 

( 512*512 pixels) (24 bits / pixel) 

- ~ 213 second ~ 3.6 minutes 

( 28.8*1024 bits / second) 

tsij 'jaj jjIIj Second e4'4 ^4' Jo=4 ? 

< 4 ^ 60 cs-a Minuets J' 

= 213 / 60 = 3.6 Minuets 


:FIDELITY CRITERIA ( AjIjM) ji ^ 3-5 


ajji/) It (J-lLttli] dUlnlt ^_ya 1 !•»» d ) !•»».>1 It dll l-a^jt^a. 


i ! k ~ 


; (JjiJjULs ^Lijj j l g jtc- jjjllilt (jjAl 4_ljj^)da dLaji*-*^ 


objective fidelity criteria*-*^' -1 
Single to noise ratio ( SNR ) SjUiVt V4 JlaJ -2 


4 i\ . ^iVI ajjj^aJt ft U-kll 4i„) ’> Cl)2/LaL*-a .it -n. (jjiljLLalt a-lA aAaJiuii ; 1 flOg It (jjiLAa — X 

4jt2kjiui4l a^^allj 


Jld <^i!l root - mean - square error *4a=dt uUjj 4 g^jlit j4?Jt d _l 

4jt2kj!Lui4l ajj.^ittj 4_ilusaVt ajj.^itt (jjj at 1 tS. 11 (j3_jaJI V ^ 

-; j.'i-vll atIrvlt (jjjlS -^jJj 


Total error = n l Z r=0 m l Ec=o [ I(r,c) - I(r,c) ].(46) 


-: J ^4^- 

. I(r,c) 

Jaidalt Ajtikjiuaalt ajj.^itt ^gA I(f,C) 
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siiLlS Iii Lai n *n ^>-*+ 1 ^ 4juj>» 1 dulS Li 4_!L». ajj^-^ii 4jtxu ^^a ji ? m 

. n*m uV>L 


CiilS Li ) ^LiSj $.1 Irvli dllatJ j*a ClN .la-ail ^^gjLJJjiiii jAaJl <lmj ^glc- J--^Ni j)i (jS-aJ 

( 4juj-a jjc. jl Aju^ys 


RMSE = 1/N 2 ,, - 1 I„„"- 1 I c= „ [ I(r,c) - I(r,c) J‘ 


I .m-all ojji .^1 \i CllilS Lal£ 4_iC-^j ClijlS 1 -a\5 $.1 Irvii 4-lmJ dlLaj j*a 4_Aiaii (ji c^lL ^ la.a 

ajj-^xit dlLa^la-a j)V (Jt>i 4 Clijlil 1 .aK 4liia ji a jia lsi ClijlS ajjt^iii a-UaLii <imj \il a.li^. 

ajjjS ?.Uai>JI 4_Luii ClulS, Li (JjjSc. ^jlc. jjjfi JS-uU LisL V 4 jL.^5/' 


; f-LJaj«^i*l ^i) sjLuiVl Ajuuu — 2 

iij jj .^1 \i (J-lLaJ 4jfLaJ (jjjLlLaJI 11 a j)i c"l) j v 4jLLmii Aju^jlait (j-a LalllLLuil jliSVi 4.imiil ailA .laj 
( 4jt2kjlLui-a]t aj jj.^1 \ij 4 i\ ajjt^i \1 jjjj (_jjiil ) ig iiJ jj^jillj a jlLNI (J51L (j- 4 4*2^ jim-aii 

-; lilL (JjlLajj (j^jli Ll3ljAj 


n-lv" 1 n-1 


L L [ I(r,c) y 


SNR = 


n-lv n-1 


Zr=o""Zc=o [ I(r,c) - I(r,c) 1 


J j 4_iL*a^M \1 J jyjjjj^aJi jjjj a-L+aj+ait (jJj ajLuNi 4jni j i_i-lgJl (_jjLLa // Jl4a 

9 3 21 r 18 2 H ?^ji^laj^l 

4 5 8 5 4 7 

11 12 2(J L 11 12 20 

i r 

-//cKll 

RMSE =\| 1/3*3 [ (18-9) + (2-3) + (1-2) + (5-4) + ...+ (20-20) ] 2 


^ 1/9 [ 9 - 1 - 1 + 1 - 1 - 1 ] 2 = x 1/9 * [ 6 ] 2 = N 1/9 * 36 ^ 4 

(j-a (j-alijj (_£iit £-lJj!ili _jA 4j_jjll 4iS? Lal-lLLuil j (J+a3i jA SNR 4lLa. (_^3 Lai 

4,..n.u.lH ^)jfL3 -LiLuiil 4-aoail 


[18+ 2+1+5+4 + 7+11 +12 +20 T 


6400 


SNR = 


177.7 = 13.33 
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cs-l'»J-2N' Beak Signal to Noise Ratio jjlL\ ^ULs ^jj 

_• 4 ill'ill 4_1.}1 jla]I C- Um*\ 


PSNPR = 10 Log lfl 


1/N 2 n - I Z r=0 n - , Zc=o [ I(r,c) - I(r,c) f 


(L-l f 

.(49) 


-: u' 


255 cs^j c> cs^ 1 L 

PSNPR iijJa ^,'iVn«j 4-akll li! ) al-J3jt>»\lj ^3j ^^glc-i ^Ikjj 4-akll ^^A L(Jlj 

( 1. Q.'lg \\_j 


subjective fidelity criteria Aac.>2aj^t ^aijIIaH-2 

Lgji t^\ 4jtj>.^)'L.a^.i' -\ijsM <LojuU JjLuij ( _ 5 ic. JUuxjj klaJjuU a^A (jl 

(janllllll (_^illa2k5Lallj (JlLajj j_jl (j5-aJ liA ( aJiALuLall ^ (jLmNI ^ilJsul! ^^Ic- JUu*j 

apLjapall JjlaLLallj pi ^yn jliSi 4jjj j \l,a (j_j5j 4,.ai»..all Jg)-ll loll ^3 piIvSV' (_jl -1 
ajjt^ill 4_iiii. jiiSi AJa^iJLa UJ^j L_al^2k ^ piIrsV' -2 

(j«a51-iiLjN 1 a^A ajJAll (_).A*-a]l S>1il ^Ic. Jl*J 

aU l-iLluj) 

. Ujl <_S' C5^' (jljWl (j-° 3* jl JjjuNl (jjill (jV -1 

^ps 4_£)lj L-a (_5-ic- JJj-J <—Sjajj 4_aLa>Jlj 4 >.s>\ S. ^l 3 (jl-^3 tillij 4 ill‘ill 4 li-y^Lall -2 

;2)V 4_raLa<2pall (jljl'^1 


■AaJj (_5jLul) ^ tilml .all £-a l^C- liA ^ISj^M (JsTtX ) -A 

ajj^aJl i^yC. a -N. ^ 11 aj-jjSJI ^jill (_k-sa3 cs-^ - Jj5l q j£j <wjjajj ^jill (jjall -B 

( IgJ 4 dlla-L^aJl ) 4 ik^iVl 1 g ~\.a5La ajjj^a]! ^iaj ^liilljj 
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S JaLual! jla 4-5 


is* l 3»-s\\ 

Lossless data compression^^ </' && O'-^ «jjjla _l 

V 4ii k ^JL^Sn < il,I-all LaLal) JjjLLus -4ll3 .1*J— Jaj)» >J-i<a\l < iLall (jl 3 jV jill I2& ^^3 

(_JLa Cl)1 q\,a *Ca.*iVn« ) jjl £-^i]l lAAj t4 ia>m‘ ill Cl)£.l_ 2 k li& j)A j Cl)LajI*-all ^3 C33 .l 2 kjJ 

.£ll TXT, DOC.... 4 u^ ' cjliUI EXE, Ajijilil' CjUUI 


X-^ 


.-•’A 2 'Ec 
Vs • i Vs * I 





Y 

X 




Lossless data compression^^ cs' ^ u'^ uj^ k»d-dl (Jwj^ :(56)J^ 


Lossy data compression^^ && 0'-^ iaL^lt Aijjla -2 

< ’q \.a\l 4 q )\ s-*a j)j_£l) 4 -y, M j ^Jc- 4_La \i j)J 4 }-»» >>> dLs .lie. Jajat .■!-» .all i i2La]l (jl (_gi 

4_a^-a 1! Cl)l-aji*-a]l LiilJ Cll ly.j 4_La %80 jl% 90 cs^" ^-L) (J (j£l J LaLal) 

i_Lla]l (j-a Jsi (j_j£l) 41).!^^. (j^Jj (—L^aVI 1 _4jLula i _aLa ^Jc- (jt^ryim li) I (_^l Ja33 4ic- 

^h^'-BMP -JclLaV! C1)I2 dlls 1 a jjJJ ^vy ~y II j ^jda_j]l <^3 (jj^all ^1*1 j ^^L-aVI 

dll sl.al LaLal) L_imlLa _Lutda]l qm jill I2 a j i -Jajat >i->.all —GIF cldLaVI dlli djlilall j-bjiuJaA 

(Jl j GIF J' CLil sl.a CiLaLall olA ^ l^jl ^lc> \k\\ j j cliULo£ IjAiajIiLo!! 

Asf , tdl-iiA ^Jc. JLia j 5 Real Media MP3 ^j*-=d' ^ j JPEG 

dlm-Jj Idi. 4-Jlc. }-»» k>) 4-)juii JjA^X=JI 4jC-^)]l Cic. L_S_jLuiVt llA alcaiiui) ^JJjWlTlV. 
-LS Hu^3t'^\ a 'd-aW LaLal) ^JjLSaA Jaidail 4 jLc. l*j ^ciiLill <-_aLa]l (jj^J (jV LjjjCa 4 -yl ~y dJliA 
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Y 


X-^ 


J < 1 aC. 



X = 90 % X 



Lossy data compression^-^ ^ jl-iSL -LJuJall ^LjL :(57)J^ 


4 ijllill 4_aj^>la]lj L-ai 4_l±la >>» 4..u.u.i ^ )> ajjj-aJl 4_jc._^j ^gJLi) 4_aj^)lajl ^ 

^ 1 a liL i C ^~ ^ 3 * l_ia ^ ^, . ^,\ \ A jt~. ^ 1 



Original Image (lossless PNG, 60.1 KiB 
size) — uncompressed is 108.5 KiB 



Medium compression (92% less 
information than uncompressed PNG, 
4 .82 KiB) 



Low compression (84% less 
information than uncompressed PNG, 
9.37 KiB) 


High compression (98% less 
information than uncompressed PNG, 
1.14 KiB) 


Cjlilu £-a 4_iL_aal ajjA-aa;^ 
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ill JjjL Sjc. tiui 

1 g >>i» .1 2i-U (jl (jfLaJ IgJ o2c 2^jJ CllULlJ (j^-^ (jj2j • 

HUFFMAN CODING 

(JjJal < all (Jjjl 2l_a2 ( _ 5 2c a.A-al»-a 1952 ‘^-j->-u (jLaS^A ^JlaJl (Jj 3 (j-a Cllj_jla ^^l Aijlall ^^A 

-; LaA jjjjjli liA a2a2mj 12 ojjL21 

Entropy 0 >^ -1 
Length Jjkll 0 ^ -2 

(jjjjiaj 42)^)121 o^J 4_i-aJ)jl_yiJl 

^gji^lj^l jjlaJlj ^j-aJlilll j_j!21 


i_)j D-i.a\' ... Aj^Laj dlljjluLa 4 (_£jL 2 (_$i 2 bit / Pixel 42121 ejji^all (j^s a-J>2«. Uu2 // Jlla 

2 l 2 j_J RowJ' (j Calc. (jl-aS^A AjL^^la ^121 al^)C jlm-lg \1 (j5La. (j-a djUjlutall a 2 A JjjfLj 

0 J* <-£ ls * 10 


40—^ 


so¬ 

lo - 


10 


0 12 3 


go = 20 

gi = 30 

g2=10 

g3 = 40 


//lM 

Gray Level J' ^ 2 UJ -1 


^ 2^Jj (_ 5 jLuU 4 ill-a'i-vl ^ ..*-» °i\ ) 22.1^11 Uu3 qa grayed La2Vn«.a\l ^22 (ji Ja2k5U 

Lag£-_j-aa^a ^^glc. 22 c- (_J£ ^.uVij 212 C-V 1 ^-a's.i i—S jjui 12 oj i»..-o ^»j 3 ^j 21 L. l-N j 12 

2l^1j L^iLklui2l 212C-V1 j-a>-a <jj5j dujkj 


20 + 30 + 10 + 40 = 100 

g 0 = 20/100 = 0.2 

gl = 30/100 = 0.3 

g 2 = 10/100 = 0.1 
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g 3 = 40/100 = 0.4 
0.2 + 0.3 + 0.1 + 0.4 = 1 


LJjLu \gjlc. 1 iL.tv LS ^\ 2jicCl L-iijj -2 

§3_£.4 

gi _J)-3 

go -P-2 

g2 —0.1 


Ujajl 12 jljj A y )'n\l Q.3 ^>^3 at.a-% ij 0.2 J 0.1 La& j j))'i-aj3 (_J5I bCj -3 

-I ^Li£j JaSs j))'C)3 Uj 2 (jl C] !.}£& j La£je-aaJj (j-iLajS (JSi CJj 

-4 


g3 _ 

_4>.4 

0.4 

,0.4 

gl - 

|).3 

0.3 

0.3 

go _ 

l).2 

0.2 

0.3 

g2 - 

-pi 

0.1 

_ 


0.4- 

-►0.4 - 

-►0.4 

0.4 - 

-►0.4 - 

pc 

-►0.6 

0.3- 

-►0.3 

p->0.6 

0.3 _ 

-►0.3 

-►0.4 

0.2 

.0.3 _ 


0.2 

.0.3 _ 



0.1 



0.1 





( ojiLuJ! ) ( _ 5 Jt3.!j2! jjUl j)Vl LiLaSi (jl Jiaj 

0 6ji2l bib 0.6 csC^' 
1 o^jLlIII ii.b 0.4 -bjbllj 


>0.4 

>0.3 



0.2 


0.6 

0.4 

0.3 

0.1 


Ij&Ss J lg'2j3 4iLja^b 1 bib Cjllillj 0 3~ib°l IA2 ^j 1 ji Lai 
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Code J\ 


Original gray level (natural code) 

Probability 

Huffman code 

CTQ 

o 

• • 

© 

© 

0.2 

010 2 

CfO 

H-k 

• • 

© 

w 

0.3 

00 2 

g2:10 2 

0.2 

011 2 

g 3 : H2 

0.4 

I 2 


Entropy 0^ -1 

Entropy = - 3 L=oPi Log 2 (Pi).(50) 

Entropy = - 3 Ei=o Pi Log 2 (Pi) 
= - [ (0.2) Log 2 (0.2) + (0.3) Log 2 (0.3) + (0.1) Log 2 (0.1) + 

(0.4) Log 2 (0.4) * 1.846 bits /pixel 
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Length Jjkll -2 


Length = L1 E i=0 Li P.(51) 

= 3(0.2) + 2(0.3) + 3(0.1) + 1(0.4) = 1.9 bits / pixel 


/ /A lA2-La 

Logo(x) -AA a 43 ^ ujjLa -Ajj 
Log 2 (X) = Log 10 (X) * 3.322 .(52) 


j'-<—sSI eUac.) aai*j David Huffman La AV ^ Huffman 
j i —ah 4_a^iuil CajAJI diL«s^i*-aJ! ^gi AA^- 1 c^lliA uj^ V Cii-tj 4 _j (j^ald. a^£ - (A®a) 
Al^j-all i—kLaJI ^gi -A®A^ ji— lAj^dl AdLi c^ASCII - Jl Aj£ —(_pa*J! 1 g A» j 

Aj-£ A_dij (J_3S/i i—Sjj-iJSIj dl_J 2 A IaIj di_J (J2La (j ^-a-a Aj_£ J-3l A !•>» A 

Fixed (8) Jjda aA j Variable A^a ja >ji5j a 3 ^' j jSJI JjL A cs' 

(J£ Ajii (jjj 4_a^)ilS! (j£-a^J! A” 4 JJaJ <j' t -1 >J A^ J ASCII J' f»Caj (_g-3 (jlS La£ du 


A nl jj o j's >1i ^IaVI jail jaJJj 4 JaidaJI 4_jlac. Aic. ji Jaj» >>».a\l i—klall oJA^ 4_a.l_aJI Aic. Liji. 

ja ji' j'- jIjSVI oaa dljj AJ (>sBinary Tree 


Huffman VOj'a 4 

; La£ dlljJai. j^uaddj (jSuAJ 
^ ill <—kLa]l (_]£ jl dllAAc- aL^j]- \ 


oAA j dlj^ AAC. j A 4 ^ i^s^- (_g j'i**>j j.^i'ic. ^>i^aUaJ! A 4 4-ajUi (jjjSj ^ij-2 

_4dUilJ| a jaJa ll - Leafs - (JIjjVI (jjSluj j^Uadl 

^g-La (JSI A J^LII ^alSjl j Aj^- 1 dilj^s AAc. (JSI ^jaI A^l 4-ajULll A 4 (jj^).^il» \l jlkl-3 

Ia$J —child- A^' Aj-^J j lsa^s j ^' 1c - (A 2- 

aii . <liL (jaSI (JsS/i i» 11 jA <1 J 4'- 4 ‘ 1 U^I IjIjSj (JsS/l _j.^ii »W jA aja^JI 

'UajlSlI AjA=JI \l L_kda! j 4-ajlajl A 4 LaA A lid I (jlAi]! i» \l l Q-yt 

JI (jjdlm \l lAA 4-ajla]l ^gi Aa.lj jdt (^s^ - (J^-staJI A^^ 3 SjJaaJI jl^)Sj ^JJ-4 

.Iglhua'A -^Ij^^l AjIjj all 44 ‘i,)3 nil OJ>/.’llfOQ|_ 
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Ijj ^-y^root, 3 (j-a AjIAj plij! <1 (jjil! (_5A]I leaf (cA ojLjy fJ^-5 

i—S^pJL (j-alLSI JjSLU (1 ) 1 _1U-V»i GL ul ! liaiuijl 12] j AjSLll (0) 4-SLja] ^»JJ 1 iu 1 liala*jl 

(_j-a jLupall ^>JC- IaUjS ^ J^ (_^a ^r'ijnu ^ l&^)jJ)Lui leaf <3 

\£ jA j fj cs^'leaf 3 cA jj=lj3' i— s j ^ 1 \ ja ujli^ Leaf J' yd'root J' 


;( JaijAal! k£l3j 4 ]m^» \l 4_iLa*JI • 


fj Jaj» >>i.a\' i—iLall op 1^)3 4 j!Aj Aic- L^jpIjS ^JJ CllLa^Lt-all oAA j -o^jl^jSll Clllj-a AAc- j 

LaLaJ (jjfuJ LaSa oj£!a1I 3^L L^^P 1- Lp 'Aj-x A'll (jJjSii 


CLlSi La I2li iLpLiill oj-v>ii\l root ^' r - *—iij j Bit by Bit ‘■LySy 3»j»i—kLall opl^y Ial 
j^iadl (jl£ 12] La jn-\‘i toj> Ai\l Jib (jjxajW (JalLa "0" jl jLuajil 3LL "1" Sp.j_jLa3l dull 

'3^ 3^ oVi *3 r ~ *—sij 


Lla) ^ jk!l i—kLaJI ^k a jj£i j § !iliLa 4lilAj Aj 2 >.^a]! Sjij Leaf 3-^ I2la • 

-Ljidpall i_aLall (_ya opljill ^Lij jroot J' J) <_Sj3 OJA A_j*j <Li i (Jai_Aa]l 


Jib Jiiijj Jaj» >>».a\l i—kLall (_ya LiLill dull op! Ji ^jLL Leaf lAj ^ 3 

^ ^! Leaf e^-Lt£ 12] La jn^i ^2 op jJLall dj! Laos l. um-s ^Jc. ^^i! Lp 


_ Jaj» >>».a\l (__kLa]l Jib oAjOkjAllBitS j! lA Spl_^3 (_j-a ^g'i 11 IaSIa j 


: 4 JU! LkiLLHuffrnan Encoding %3=> <»AiU//Jlib 


AAAABCDEEEFFGGGH 

//lM 

jt^iic- (_A CjIjIjSj * 


A : 4, B : 1, C : 1, D : 1, E : 3, F : 2, G : 3, H :1 

Based on the frequency count the encoder can generate a statistical model 
reflecting the probability that each value will appear in the data stream : 
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foAil 


A : 0.25, B : 0.0625, C : 0.0625, D : 0.0625, E : 0.1875, F : 0.125, G : 
0.1875, H : 0.0625 


Step 1: 



Remaining Values : P(A)=8.25, 
P(D)=8.8625, P(E)=0.1875, 
P(F)=0.125, P(G)=0.1875, 
P(H)=8.8625, P(BC)=0.125. 


Step 2: 



From the remaining values of Step 1 we choose 
another 2 values with the smallest probability and 
group e d them to gether to form a new value DH in 
this case. 


Step 3: 

As in step 2, we will 
take the reamining 
values inthe previous 
step and choose 2 
with the smallest 
probability. We take 
BC and DH in this 
case. 


Remaining Values : P(A)=8.25, P(E>=8.1875, 
P(T>8.125, P(G)=8.1875, P(BC)=e.l25, 
P(PH)=8.125. 



Remaining Values 
P(A)=8.25, 
F(E)=0.1875, 
P(F)=B.125, 
P(G)=8.1875, 
P(BCDH)=0.25. 
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Step 4: 
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Remaining Values : 

P(GA)=0.4375, 

P(BCDHEF>0.5625. 


Step 7: 


Finally... 



IDO - 


052 * 

0.68 * 

0.48 - 

036 - 

034 - 
03 - 

0D8 * 
0 - 



sequence into a set of 
range from 0 to 1. 

(B as e d on Kay and Levine, 
1995, pg. 28) 


“► 0.8232 represents'GF' 


D 


B 


—► 0.7545 represents 'GD' 

__ New Range of A will be within the 

range of G and we know that P(A) = 
-I 0.08 so range of A will be 0.68 to 
<p.68+(0.92-0.68) , '0.08). The rest of 
values are calculated as \4iat is shown 
above. 


. jStatic Huffman 
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(_5AJI I—J i—iLdl La(_£A]I l—i_jla3l )(jj3^)la]l 

cs^ overhead jp*-> ^ j Huffman Tre 


ij (_£AJI i—S^jiaSI )(jj3^)la]l qa (j£ (_5AJ (jjfLj U O'® ~ L ^ Aji 

j±i*j oaa j Huffman Tree J' Cp 41L 

Jaja 


(_]£ aL^jV 4ja . jjjj^a A_laa_Ca aI^)a 1I (__iLaJI sp-l^jS j^a Aj^/ Aji ^ (_)''i.a'l i L. nail 

Aljfi^M Aaijli Aaj Ja^i^-sa-aJI i—kLail a-Lujl Aic- A_jlilil o^ail j (j^ajil (_1^L i-ija 
(JjjJa CllSj (Jj^a-uiLui A )la» 11 (jV aISLuus Aaj Ia& ~\\l ojjjSJI C ll ql-ali aJSLsl 

(Jjalm-d! i_s j )la]l (jl A^j jic. CjUItJI JLaj! (JiLa Huffman j^nL'i ^ j 

CjUUJI j A jlail o^)-nCiH CjLa_jla-a aJ cfuijJ ^li !)Lal£ Alac- qa (Jjuij-d! ^gli) jiajj (jl Aj^/ 
( (_J-aC- !)\j (Jlki j)jSj]a]l A^.i j)V- ReSOUrCeS - jAl >.^i.all j Cll3_ji] ^jIa&I Aaj lAA j t Alaja >>».all 

. a1a& (> j^-VI ^^Idle ) 


. Run Length coding (RLC)%>k? -uj 

Run l r 1 CAaJI 1 a& ^g.-aniij Ajudl (_>u&3 IgJ (_ 5 ^l o j jl Vi-ali ^>i-£ali*JI AAc- t- ll m-v ^gic. Aaliaj 

.Length 

Aaj LajS Cjj_jla ^^lill AjjLnil jjt^-»\l £a l^alAaJiujI Ig a &\ Aijfajl oA^J j^ AjAaJI Aa^jJ 

.Ai jlail jj^llj AjALsj]I Cl ll -^^Aliil CIiIa jjt^ill £-a l^a'A'v'ni.iV 

?l gLac->l Run Length coding (RLC) f'AaaJ c_j^L kdl ^JUll sjj^all < 4 jp. cLaJ //Jlia 


0 0 0 0 

0 110 
1110 
0 0 11 

//lm 

Rl=4 

R2=l,2,l 

R3=0,3,l 

R4=2,2 

CjlAjJ jll (JlLaJ (^IHII AAaJlj i_iU^ailj jliLVI AAc- JlLaJ (Jj^l AAaJI ji Clua>. 

//JH« 
360 0 0 12 

* L \ g \ \ k 
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<jl j (IgJaaaw V (ji) diha 3 cs^iauj <j' ^ JjVI ijJI C5 i*J j 12 — 3 

12- ujlj 


A ill'ill <LAuJI li) .2 (j^ ljl//(JULa 


AAAAAAAAAAAAAAA 

The same string after RLE encoding would require only two bytes: 
15A 


\g J jjc- dlljIjSjll (Jljlal j_ji 


Q Encoding along the X axis 



X axis 

o Encoding along the Y axis 


Y axis 


Q Encoding (4x4 pixel) dies 


Q Zig-zag encoding 



AiaHll (Jjla 59 


■lljlvvll ^LuijVI IiIiSaIIj 


132 





Basic run-length encoding ^4^' 60)J^ 

; SUjI Ji*iU Run length coding ^ 



I T 1 J 1 A " & 


Run length coding ■&?. s(61 )cJ^ 
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{ (2,4,6), (4,4,4), (5,4,4,7,7), (6,4,7) } 

{ (8), (3,3,2), (8), (3,1,4), (3,1,2,1,1), (3,4,1), (8) } 


//lM 


/ /4 

Run Length coding (RLC) 

(jl Cilia. (G,L)^jj3' l —^CalLuidl 


<±>jiil 4 

Liji]l 4-aikll Cliljl^Sj CCc-;L(fUn) 


Run coding (RLC) ciua I&cUjI s Uj2 cjjl£ 131 //Jlla 

: ^Length 


10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

14 

14 

14 

10 

10 

10 

10 

10 

10 

6 

6 

0 

0 

0 

10 

10 

10 

0 

0 

5 

5 

0 

0 

0 

0 

0 

0 

5 

5 

5 

10 

10 

9 

9 

10 

5 

5 

5 

4 

4 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


//lM 
Rl=10,8 
R2=10,5,14,3 
R3=10,6,6,2 
R4=0,3,10,3,0,2 
R5=5,2,0,6 
R6=5,3,10,2,92,10,1 
R7=5,3,4,3,0,2 
R8=0,8 


(RLC Run Length coding ) 63 ^ = 


{0,8,10,810,5,14,310,6,6,20,3,10,3,0,25,2,0,65,3,10,2,92,10,15,3,4,3,0,2} 


Run-length encoding //J&» 
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Sj>aRun-length encoding-^^:(62)J^ 


70, 

5.25, 

5,27, 

4.26, 

4,25, 

6,24, 

6,23, 

3, 2, 3, 22, 
3, 2, 3, 21, 
3, 5, 2, 20, 
3, 5, 2,19, 
3, 7, 2,18, 
3, 7, 2,17, 
14,16, 

14.15, 

3,11, 2,14, 

3.11, 2,13, 
3,13, 2,12, 
3,13, 2,11, 

3.15, 2,10, 

3,15, 2, 8, 

6 . 12 , 6 , 6 , 

6,12, 6, 64 


^1) J-f&j Cull ('ji SjajaII 

^1) ljujA JUil jjlau |j| jiua 4 15 Jjk jLuib 72 
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70, 

10, 




LO 
\ — 1 

0, 

LO 
\ — 1 

0, 

LO 
\ — 1 

0, 

5, 

25, 



5, 

15, 

0, 

10, 



5, 

27, 



6, 

15, 

0, 

12, 



4, 

26, 



4, 

15, 

0, 

11, 



4, 

25, 



4, 

15, 

0, 

10, 



6, 

24, 



6, 

15, 

0, 

9, 



6, 

23, 



6, 

15, 

0, 

8, 



3, 

2, 

3, 

22, 

3, 

2, 

3, 

15, 

0, 

7, 

3, 

2, 

3, 

21, 

3, 

2, 

3, 

15, 

0, 

6, 

3, 

5, 

2, 

20, 

3, 

5, 

2, 

15, 

0, 

5, 

3, 

5, 

2, 

19, 

3, 

5, 

2, 

15, 

0, 

4, 

3, 

7, 

2, 

18, 

3, 

7, 

2, 

15, 

0, 

3, 

3, 

7, 

2, 

17, 

3, 

7, 

2, 

15, 

0, 

2 

■vT 
\— 1 

16, 



14, 

15, 

0, 

1 



■vT 
\—1 

15, 



14, 

15, 





3, 

11, 

2, 

14, 

3, 

11, 

2, 

14, 



3, 

11, 

2, 

13, 

3, 

11, 

2, 

13, 



3, 

13, 

2, 

12, 

3, 

13, 

2, 

12, 



3, 

13, 

2, 

11, 

3, 

13, 

2, 

11, 



3, 

15, 

2, 

10, 

3, 

15, 

2, 

10, 




136 




3, 

15, 2, 

oo 

3, 

LO 
\—1 

■> 

00 

•> 

6, 

12, 6, 

6, 

6, 

12, 

6, 6, 

6, 

15, 

12, 6, 
0, 15, 

64 

0, 4 

6, 

12, 

6, 15, 0, 15, 0, 


uj^ yr^' 57 ipp (0—4 o-^j nibble si 13 

(J£J club 1 La.iklml 131 750 L —yW 93 l fj^A jl Jsl 


:Bit-Plane RLC 

ylllllj yyaLi. “Jsuii ygSLa^)]l yg jIulaII jjj-ai] RLC Aib^jlal Aje-uij-a AiU^jla jm’l 

Jl^lj ^jiajkj jjlha A-pLa^l j A_i*_il]a]l a^puill (jj.a.'iVuu.a Jl 2 w! 

yjjUl A_pl^VI jjj..-iI' ylij § yjj.a.'iVuu.a 1.2 / 5 I] 0.5 yP ijlpj Ai^all o^J JaijJa]! A-Uul j_jl 

oUsI (JliLaiU Ai)^)ia]l y)^y 

A nl ^yall LaJliJLuus Cllllh AjujV A-pLa^l o^LulIIj A_i*yjJaSI o^pui yjgyj olid yJfLui]l//y]liLa 


Natural code 
0 111 

I I II 

10 0 0 


gray code 
0 10 0 

I I I I 
110 0 


AjCLa^jll o^idJIj A i» nlill a^Lu: l^OB^cJ ^-^ 1 


;AjjLajll SjLuJl jLaj| AjLjIa 

(1) Jjij (1) yjlS 131 Aijjau cl^all ^gjliil ^Uaill yp» yjj^l ^£^>11 A^lj- \ 

(0) jjp (0) u 1 ^ lil -2 

(1) VIj(0) uUy^ila (jLij]l yjl£ 131 yjiilj oPJ gJI ^3jll ^ ^Sjll (jjUu -3 


Aj^U j\\ a jkA J] 00110011 Jp-//Jl4* 

//cM 

00101010 

A^ia,jii sjljui j\ ilooiooiioi aiw/<is* 
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1010110101 l//cM 


a:bits/pixel designation 


b 3 b 2 bi b 0 

0 0 0 0 

0 0 0 1 

0 0 10 


0 110 
1111 



ryv 


Bit-plane Run - length (64) 


(J4-(U3 (JS <L<uS (j! (jJiajjiu (ji (jfLaj /[A la 

o3& JjJall Jlaj L 4 L $G *•" ')**> (G,L)1^ (jjJj-aj 

.(Jji® CIAjjIuia]! CllilS, 131 <Ul*i 
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Decimal 

4 - bit natural code 

4 - bit gray code 

0 

0000 

0000 

1 

0001 

0001 

2 

0010 

0010 

3 

0011 

0010 

4 

0100 

0110 

5 

0101 

0111 

6 

0110 

0101 

7 

0111 

0100 

8 

1000 

1100 

9 

1001 

1101 

10 

1010 

1111 

11 

1011 

1110 

12 

1100 

1010 

13 

1101 

1011 

14 

1110 

1001 

15 

1111 

1000 


7:0111 

I I I I I 

8:100 0 

b. the natural code transition of 7 to 8 changes all four bits 

S jlill Jjlia 0 jLill :(65)<J^ 

7:0 11 1 


JjjViU S> 
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:Lempel-Ziv-Welch (lzw)^jk -J 


j aAliLmi 4 j5L) Aj ^^Jc- C li 11» Uuli ^^3 3-i» >2-i\t 4 iVq*i jj^a _jili iAA j 

j Welch Terry iliuiVI aj ^ eAjAad j a 1 ia*j ^ jJacob Ziv j Abraham Lempel 

^jIajuiLj 4_lialll dllAjoU i JjASli 

LZW = Lempel-Ziv-Welch 

JaidaJl 4_iLaC. tdl5Lm£2l (j-a j3~i joi (_1S ^g.3 (j^JUl ^kjA LS^ - 3^» jtALa 

: <M\ Uy\ Jc. 

(J-y m j dj^Luioll a2LA (jl_3 (jjoij j)5t.ay j Aaljlt jJaxtSI ^ jy iSI ji (j)L«5j dliA jjl£ Ia] 

.aA jiLa a.'y 

jps jjlifL JiSi 4jaj» j)j£j <—Sjajj <ja3l 4dj] ^jijd ^glc- 4jjl_aJi 6 jj|>--4' (jl ^LiiLuU liA (j-a 
/aAa.tj oAakyS 4_LJpC] ^^Jisi .lad (_]£ jjV t4-)Aj-ac- ^jijd 4jjlall 

1-Ajjc.j 4 ^SUI t (JiLa (jjjjLaJLa jjjl CjIa a^j-iafa jjlaLla ( _ s _lc. (_£jlaj ^^ill jj>^4i 

dill ajj>^i\i Jaiak Aic- Clil y^plill (j-a jji&ll ^^glc- 4_ijlall ^ja jliSi AJaj* >>».a jjjfij 

.du g (JJLma J] jjjill (_3-aC (jAajldj V ji cs Jtdu GIF 4i)A du 24 c5-j>QI (_3-a*JI 

Grayscale 4_dLaj3l d ll y jAlill jyj~a, £-a (T-aall A-ic-i *Ujg >« J j did ^a ud dllailiallil ^Ja*-a 
^Ay’uu'l C'll qnlVill ^aJa *-a jji dll taA iy ajj>.a \ d-a*ll ^L^aj GIF dliA jjli ^AjjoAIj (jCaiAl) 

.AjjuAIj (jdoAi J^- 3 (c5^J £ jd 256) '■A? 8 cs-i^ j^ac. 


LZW constructed dictionary 


ORfi 


256 chars 1 
(normal ascii) 


2 A n samples 
(n bits per sample) 


—j 


(lzw) Lempel-Ziv-Welch^j^ l£^1':(67)J£4; 
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:LZW 


Compression 

The LZW Compression Algorithm can be summarized as follows: 
w = NIL; 

while (read a character k ) 

{ 

if wk exists in the dictionary 
w = wk; 
else 
{ 

add wk to the dictionary; 
output the code for w; 
w = k; 

} 

} 

. £4jiujj lg_La 256 Jjt 0^4094 0*® Ao* jjfjaJl 411 L»j 

ASCII 

" A WED A WE A WEE A WEB A WET".(i>jH ^ 


w 

k 

output 

index 

symbol 

NIL 

A 




A 

W 

A 

256 

A W 

W 

E 

W 

257 

WE 

E 

D 

E 

258 

ED 

D 

A 

D 

259 

D A 

A 

W 




A W 

E 

256 

260 

A WE 

E 

A 

E 

261 

e a 

A 

W 




A W 

E 




WE 

E 

260 

262 

A WEE 
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E 

A 




e a 

w 

261 

263 

E A W 

W 

E 




WE 

B 

257 

264 

WEB 

B 

A 

B 

265 

B A 

A 

w 




A w 

E 




WE 

T 

260 

266 

A WET 

T 

EOF 

T 




Decompression 

The LZW Decompression Algorithm is as follows: 

read a character k; 
output k; 
w = k; 

while (read a character k ) 

// k could be a character or a code. 

{ 

entry = dictionary entry for k; 
output entry; 

add w + entry[0] to dictionary; 
w = entry; 

} 

Decompression Example 
Input string is 

" A WED<256>E<260><261x257>B<260>T" . 


w 

k 

output 

index 

symbol 


A 

A 



A 

W 

W 

256 

A W 

W 

E 

E 

257 

WE 

E 

D 

D 

258 

ED 

D 

<256> 

A W 

259 

D A 

<256> 

E 

E 

260 

A WE 

E 

<260> 

A WE 

261 

e a 

<260> 

<261> 

e a 

262 

A WEE 
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<261> 

<257> 

WE 

263 

E A W 

<257> 

B 

B 

264 

WEB 

B 

<260> 

A WE 

265 

B A 

<260> 

T 

T 

266 

A WET 


J-ji lzW (J<a».*u.iit//(JllLa 

itty bitty bit bin 


//cM 

^»Uaij <—(JS (J!L«j ^iJI jLajL 


Si 


BE 

1. 

3 

j 

3 30 

ITl 

3 30 

1 

3 23 

7 


: LI^' B\uiipl^ L D'kzdumuri' 

4l ^oall ^gic. 4ib j )ia]l J^nlVn 

Encoding-- Transmission -► Decoding 


i** 








", 



New 



New 


Input 

dictionary 

9-bLt characters 

dictionary' 

Output 



entry 

/ 

transmitted 

entry' 


105 

i 

- 

- 

t 

m 

(start) 

- 

- 

- 

116 

t 

258 

it 

105 

L 

- 

- 

i 

116 

t 

259 

tt 

116 

t 

258 

it 

t 

121 

y 

26G 

ty 

116 

t 

250 

tt 

t 

32 

space 

261 

y-space 

121 

y 

260 

ty 

y 

98 

h 

262 

spa^oe-b 

32 

space 

261 

y-spsce 

space 

105 

i 

263 

bi 

98 

b 

262 

space-b 

b 

116 

t 

- 

- 

- 

- 

- 

- 

- 

116 

t 

264 

itt 

258 

it 

263 

bi 

it 

121 

>■ 

- 

- 

- 

- 

- 

- 

- 

32 

space 

265 

ty-spare 

260 

ty 

264 

itt 

ty 

98 

h 


- 

- 

- 

- 

- 

- 

105 

i 

266 

space-bi 

262 

space-b 

265 

ty-space 

space- b 

116 

t 

- 

- 

- 


- 

- 

- 

32 

space 

267 

it-space 

258 

it 

266 

space-bi 

it 

98 

t 

- 

- 

- 


- 

- 

- 

105 

i 

- 

- 

- 


- 

- 

- 

110 

n 

268 

space-bin 

266 

space-bi 

267 

it-space 

space-bi 

- 

- 

- 

- 

110 

n 

268 

space-bin 

n 


- 

- 

- 

257 

(stop) 

- 

- 

- 
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lzw <9J(jwV/Jtl* 

itty bitty nitty grrritty bit bin 

^Uaij <— Sja. (JS -iLa-jlj 


32 

space 

no 

n 

08 

b 

114 

r 

ICG 

e 

116 

t 

105 

i 

121 

y 

256 

dear dictionary 

257 

end of transmission 




Encoding 

__ 


Trai 






is mission 


► Decodi ng 

__ 



New 



New 


Input 

dicti 

ionary 



dictionary 

Output 



entry 



entry’ 


105 

i 

_ 

_ 

256 

(start) 

_ 

_ 

_ 

116 

t 

258 

it 

105 

i 

- 

- 

i 

116 

t 

259 

tt 

116 

t 

258 

it 

t 

121 

y 

260 

ty 

116 

t 

259 

tt 

t 

32 

spaoe 

261 

y-spaoe 

121 

y 

260 

ty 

y 

93 

b 

262 

space-b 

32 

space 

261 

y-spaoe 

space 

105 

i 

263 

bi 

98 

b 

262 

space-b 

b 

116 

t 

- 

- 

- 

- 

- 

- 

- 

116 

t 

264 

itt 

258 


263 

bi 

it 

121 

y 

- 

- 

- 

- 

- 

- 

- 

32 

space 

265 

ty-spaoe 

260 

ty 

264 

itt 

ty 

110 

n 

266 

space-n 

32 

space 

265 

ty-space 

space 

105 

i 

267 

ni 

110 

n 

266 

space-n 

n 

116 

t 

- 

- 

- 

- 

- 

- 

- 

116 

t 

- 

- 

- 

- 

- 

- 

- 

121 

y 

268 

itty 

264 

itt 

267 

ni 

itt 

32 

space 

- 

- 

- 

- 

- 

- 

- 

103 

g 

269 

y-spaoe-g 

261 

y-space 

268 

itty 

y-space 

114 

r 

270 

gr 

103 

g 

269 

y-spaoe-g 

g 

114 

r 

271 

rr 

114 

r 

270 

gr 

r 

114 

r 

- 

- 

- 

- 

- 

- 

- 

105 

i 

272 

rri 

271 

rr 

271 

rr 

rr 

116 

t 

- 

- 

- 

- 

- 

- 

- 

116 

t 

- 

- 

- 

- 

- 

- 

- 

121 

y 

- 

- 

- 

- 

- 

- 

- 

32 

space 

273 

itty-space 

268 

itty 

272 

rri 

itty 

93 

b 

- 

- 

- 

- 

- 

- 

- 

105 

i 

274 

space-bi 

262 

space-b 

273 

itty-space 

spaee-t, 

116 

t 

- 

- 

- 

- 

- 

- 

- 

32 

space 

275 

it-space 

258 

it 

274 

space-bi 

it 

93 

b 

- 

- 

- 

- 

- 

- 

- 

105 

i 

- 

- 

- 

- 

- 

- 

- 

no 

n 

276 

space-bin 

274 

space-bi 

275 

it-space 

space-bi 

- 

- 

- 

- 

110 

n 

276 

space-bin 

n 

- 

- 

- 

- 

257 

(stop) 

- 

- 

- 




rrt « t a a v mtt 

, 

a r*s r 

, „ 
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Lossy Compression Methods : AjjUll iaxJalt «jjla -2 


!■_ I j JaxdaJI a j_ll! lAJfc jail ^xlj 4, lie. !•)» >>i 4..u.u.j ^ \c. *v\\ 

aA .all oj 11 £-a oALc- aAA ^AVnu'ij Jaidall 4-Uui j 4 Vil ill ojji.^'1 4_ic._jj (jjj 4jjlj>s 

Spatial l£ j^=4' ^ CjUIuII ^'aSs 4jjUJI Jaidall ^jL AiS Complex Image 

-: <jj^' t>j Transformation Jd^l' j 


Block Truncation Coding jiaia Aiijla -1 

^j-a 4-C- j-a>-a 11 jOjoiSj ^aJJ i" (Jl\all J-aaj ^gjll Jj^jlail C 5 ^ J 

4_ajjUl bAA A-al*jj _ LjLiaJ j Sub images ojj» >.*ill 4_jjJpJI 

Block jl 4djp. ojj^a (J£ 4uj_jlll c 1 iIjj 1 ula]I 

^j s .\ dub 2j (jjjjiim-a (jjjjJ eiijU 2) cAjIj 4 dilSjL 4*4 ajj^ll 

^)Lk<al! (_j-a dull (_5j)-aj Jaud 

a. Divide image into 4*4 blocks b. Find high and low 

values for blocks 



greater than the mean 



d. Assign a to each pixel less 

then the mean , 1 to each pixel 
greater than the mean 

Block Truncation Coding jiaia 4JLjIa Alajia:(68)<jSJi 
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: Transformation coding ikpul' 

(Jl -Nxa 4 J ajju-aJI ^juuaalic- JalLuul Cl i~\ (JjjVill Jl_a-a ^j.3 4jL j )la]l oAA (J-a*j 
JalijjVI Ui^JI jl Transformation cs^j j^' yr^lyj 

JjjVllI Jj-Lajj 4-juL) (JjjVllI Cll!)Lal_*-a j-a (J_li3 -i-lc- ^^.3 CjL-aji*-all ^ j-aVi j ejjH j-uualic- 

cjL£jL ^gJj ajjt^ill jojoisj (JjjaJill Jla-a (J-aju l^ji ^1 Block Jy-«jJ 

Discrete Cosines cj!^j_=cil! o!_a j_^j Block J—^ ^. iVu M ., ,* l l J-o=bl' L_iLui_a. 
Discrete Fourier Transformation ( DFT ) ‘ Transformation ( DCT ) 



5.1 4-iuull ^'j>DCT i oj^u*a;^ 69)<Jkui 

(54 = 4ljiJI 


Jjjaalj Ajjlaj 

JjjVllI <bl*-a jjj^Ja jc- ^>a.l jLa-a ^1 ojjt^ill CllliLlJ JalLujlj (JjjVill ^ jL 

JjjVllI Jla-a jl (_£.lSj!iil Jl^all (_£jjuaJI Jla-all j-a ojjuuall CllULlJ (Jj^a>j 
-; j)j5L n*n Sjjuuall jl (jJal jial (Jjjaall kbl*-al ^laJl (j5La.ll 


T( u , v ) = n -'Z r=(l , " l X c= „ K r, c) 111 r, c, u, v). 


(JjjaJill Jla-a Clll juilLa u , V Clua. 

aj_*~all CjUUj <^A I( r , C ) 

JjjaLlI klb ^ B( r ,c , u ,v ) 
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\1 Jjj-vMI 4El*-a (_3flaj (JjjVli' CllULlJ (_j-a ojjj-sall CllljLlJ 
I( r.c) = T '[ T( u ,v) ] = ,M V, 1= „ "-'Iv.,, T( u ,v) B _1 ( r, c, u, v)....(54) 

Example : 

DCT compression with ratio 5,6 
Left: Reconstructed image 

Right: Difference image (right) 
with maxima! difference of 
125 grey levels 

s.70 )l£^ 

(54 = 2ji2l 

;^-A CiUUj ^ja 

: JPEG 

<$ a 1 \ j Joint Photographic Expert Group jL-aikl JPEG 

jiLil o5a ^yjiaj 

^_3 aj)\ >m -y 4 _xa3^)]I )-»» \ 4jul_2j 4_ijjia 4_jjL(S^l*-(iil ^_3 JPEG J ft* j 

J JPG. J jpg- J jfif. J jpeg. (_ 5 -A LgJ *La,'iVn«.a\' <4jEl4LaVl ^)£jail 4_ilL<sji*-a]l 4 -0)41 

.U-liluil U jiiSi jpg. JPE. 

Lgii 51 a £ lij ! (_5-ic- 4..u.a.^Aj:JI \1 Jijj !•»qJ Gljtkiml jj^VI - JPEG/JFIF - 

<■ <a\ £ 15a J ii—Llii-a (jjJ 256^ V) V lS-^ ‘GIF <2-5* dll.il.iLal ( _ s Jc- 4 Itaia 

.JPEG/JFIF 4-1 ‘CjjtA/s ojjjS dlliLa ^Liil PNG J ‘4-U,ma5J1 

200 ojj-v^a ;rl_id dljlii 15) 3llLa3 GjjSj oj-a 20 ^ u«n CllliLn]! 3-i» i/i) <_^5]l )-»» 

.dlilj fO <_sJ] 1 g (3^-aJ a5 a Ja*j^a]l (jLaxdu! (ji® du 
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8k 8 blocks 



JPEG ^>^1^(71)^ 


jlUnll cdil ^J)5U1 >11 _jA jUuulS ^j5UI >\l (ji (_5l ojlaljU )-»»JPEG 4_ix»J^jl 

^lilLall (JjjLoiVI -1=U. oUiauslI Igjl x Jajaui ^ 4_i/aJ) j )l_yiJl (J-aC 4_UlSl (jJ-i U CS^J 

; 4 JUi]| ciiljJaiJI ^Jc. UUU1j Baseline Sequential Encoding 


uu^yi y 


J&-** 


V‘U‘Y j4Uj cA' (iijj' jAa-i) RGB t>» jjjij ^ 

.ujl^' CS^ V jU J 


BO,144 + GO,587 + R0,299 = Y 


128 + BO,5 + GO,331 - R0,169 - = U 


128 + BO,081 - GO,419 - R0,5 = V 

o■* y4 cjTUU^ll j! US .255 j 0 <j^? Y‘V‘U‘B‘G‘R u' J)»jUVI 

4-im\ >«> Jai Igil cs^ (j_jiil JU-* <_ 5 ^ l-l> 4, 1 . 1 I lgj| cUta. 4 jj2lq]I 4 iml >«-»a 

4-ijlU 4-aiS ^jSSH jdaUS/l (J-ala-all (jli iilE j-a^S/l j (JjjjVl (j^jjill (JU-a 

(jjlaU-allj 


J8x8 (J\ S J><all 

.4_Jl^a]l ojItnII f^h 4_>Jl*-a (_1 ^jjjI (jjSlll (JjoiSj § x 8 l>® 4jjSla ^la3 ^gjl ajjt^ll 
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aUUl 




lilll (J, ) J ^ 


Lull 


Jjj^j cf- 8 x8 dli j3 . ^ .a H 3'® 

^gjl^-all AA^ill ( _ 5 -ic- (_g j'iVl Is^L-^aa 


u1\1a1\ jj jilt 3UId * 

(jUaiujJ ^ll Cn-s .ajj^ll (j-® d3s_^l*-al! ji dlllall ^_y\x j A^ii jji (JLai ojLVI oAA ^ 

a j j» > ^ » \ 1 Jjj'jAl' jjj jauj <Ljiij)oAia. aJL^Lj 33M'Frequency Sampling ^aIaa j^' 

50 AAjli 33a 4ji l_5^) 4dui AlljlaJ Ajujajil! dlAAjliH (jLytlml ^lil (jJ^. ((jj^'i'V.a (jj^jj (jjj 

3/ (_$\ Jjla oA^vj ^ JdL 50 4- 1 Jl3j JjL C 5 ^ (JajiLl 60 J JjL 0-^-J 

^liLa l^ji ^jic- Jjla oA^.j (Jn.i5j 4-aIS ^3 L.la-j 4ji ^gjl ajLd'^l £-a .La^ilJ <j5-aJ 

.(^g-Laj (JjjJ AAjlill (jV liA oAra>j£ Jjlij^JI aIajI (j5»aj ^ i"n-\ 
(jli 4 jujjjJ! 4_iilfLall dlAA^ill (jjj Jjjxalill Ig iS<ai V <j^uo]I jy’dl (ji jA IAA (J-ac- ^ L. UjoiII j 

4_}3 4.in.n\3 ISj3 j)] dljli (J>m5j 1 Q0 3“® UJ^4 33a JJ-a!iluj Jai. ^ CllLalj 

.J-^iooo 


j <3jii^a-a j)-a 3 /Aj £-ljtd (JSLd ^^3 d333l (_)* Vi Ajil^laJ ^juua 


LJ ^j) »- ■ * 1 ^ I 1 

f Sjjt/i'l ^^3 (jJJ-a _jA Lai 


: Run Length coding (RLC)^jj^ jjLiu* 

AAaJI lAA ajoiJj Cljjill 4 -aiqll (_yi&j l^-S ojjlsCLal! j.3, Ik ll AAc- t- ll AdisCi 

41)131 jjt^-ill ^-a l^alA^lml 1^-aAl oA^J aja*J! a^jj ( Run Length^- 1 

4jjla]l jjj-sallj AjALa^jl! djl^jAil]! CIiIa ^-a l^alA'v'ui.ij/ LaaS djjjla <-5^i 


VLC &iJ*i * 

(jl_*3jA jjiAi i_s jju j'Variable Length Coding J J^- viV VLC 

ejULnll 'tia.lj ,j<a (JiLai Aij^jLu ^-l*ajJlj aac. JS liq-s ^jj c : 'n-\ .Huffman-Coding 

(jl_5 Ia! jliLa Cl ll 'nil jps ^)i» AAju Ia^ji^m'i )-»‘t (_ 5 ^i U 

^^gjj 'i~v i (^LS! (_^aL*J! ^Lnll jaLuoJ! (jAa^c- 0 y ‘'l 3^^ ^Uci]l li; 2 

_ 10 i g lilt's i 4jV 2 a 3jll !■»3•si 3 ^ 


4_ji c"l j-»> 4i^)iaj jjfljAull ^ajj ,C1)U2I (j-a AA*J La Jjiclj ^Cij Ajli 4iL jg li'i ^jliSI ^UjVi Lai 
jLs 0 ^-l.»..3i.S' (j-a 4 ilc. (Jj^aaCi Clu (Jj! 3^ 4_jl La^lulAj ^^3 4jl >In) 3^ 3^“^ V 

C 5 -* 0 3 °_jdlLba 3^-aJ j Cll3! 11 a ^ l»<a 4_Sj*-al dll 1 3-* oAju ^Lijui 3a jUajjj/ LS^i^ 

Alicia ^^A j Jjilll L_1 i—Sj«J 3 3l-ijL'vl' Jlall j _ jlla 5 (JjHali jjidliSI 

_d3_jl*-a 3 » a ^jjCal) V jjid 
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Y1Q 01 YUY 



JPEG^> ji^;(72)J^ 


;4_luiLui'^I dll 


• DCT (Discrete Cosine Transformation) 

• Quantization 

• Zigzag Scan 

• DPCM on DC component 

• RLE on AC Components 

• Entropy Coding 
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. Discrete Cosine Transform (DCT)tk&^' ikpu-1 

: ^Ult Jl&b J IjVl SjlaaJt JjIaj ^ 



Discrete Cosine Transform (DCT):(73)J^ 


Discrete Cosine Transform (DCT): 


T7 . A(h)A(b)^^, (2i + l)-Hir (2j +1) ■ inr ,, 

» -7-ED® 8 -77- 003 -77-/(«.j) 

i=Q;=fl - LU ■ LU 


A(f) = 


{i 


75 /<"-4 = o 

1 otfterujsse 


Inverse Discrete Cosine Transform (IDCT): 


7( • ^ if a i■ ■, (^J + 1) " Off f ^ 

/(m) - jLE A t“J A W°° s —jg- cos —^- 


A(0 = 




75 !m f = 0 

1 oifteriwide 


(56) 
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S-fckljJi cjS cjUJt jjc. JJSji Quantization,****^' -2 


F'[u, v] = round ( F[u, v] / q[u, v]).(57) 

Example: 101101 = 45 (6 bits). 

q[u, v] = 4 —> Truncate to 4 bits: 1011 = 11. 


;4_L<s (jjc-jj 


Uniform Quantization fftii * ti -1 
Each F[u,v] is divided by the same constant N. 

Non-uniform Quantization - Quantization Tables ^dalLd! jjc.. 2 


Eye is most sensitive to low frequencies (upper left corner), less 
sensitive to high frequencies (lower right corner) 

The Luminance Quantization Table q(u, v) The 

Chrominance Quantization Table q(u, v) 


16 

11 

10 

16 

24 

40 

51 

61 

17 

18 

24 

47 

99 

99 

99 

99 


12 

12 

14 

19 

26 

58 

60 

55 

18 

21 

26 

66 

99 

99 

99 

99 


14 

13 

16 

24 

40 

57 

69 

56 

24 

26 

56 

99 

99 

99 

99 

99 


14 

17 

22 

29 

51 

87 

80 

62 

47 

66 

99 

99 

99 

99 

99 

99 


18 

22 

37 

56 

68 

109 

103 

77 

99 

99 

99 

99 

99 

99 

99 

99 


24 

35 

55 

64 

81 

104 

113 

92 

99 

99 

99 

99 

99 

99 

99 

99 


49 

64 

78 

87 

103 

121 

120 

101 

99 

99 

99 

99 

99 

99 

99 

99 


72 

92 

95 

98 

112 

100 

103 

99 

99 

99 

99 

99 

99 

99 

99 

99 
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Lf k-\ gji ^Ijil JJjait Zig-zag Scan » -3 

Maps 8 x 8 to a 1 x 64 vector 




□ 


i 


insiq 

msj’jrjrjrjm 

WjrjfrrjrjrJg 

%mwAwm*k 

WAWMrjrj | 




lJ 


Zig-zag Scan:(74)J^i 

Differential Pulse Code Modulation (DPCM) on DC component-4 

• DC component is large and varied, but often close to previous value. 

• Encode the difference from previous 8x8 blocks — DPCM 

. Run Length Encode (RLE) on AC components-5 

• 1 x 64 vector has lots of zeros in it 

• Keeps skip and value, where skip is the number of zeros and value is 
the next non-zero component. 

• Send (0,0) as end-of-block sentinel value. 


Entropy Coding-6 

• Categorize DC values into SIZE (number of bits needed to 
represent) and actual bits. 


SIZE 

Value 

1 

-1, 1 

2 

-3, -2, 2, 3 

3 

I 

-a 

l 

•c* 

■N 

4 

-15. . -8, 8..15 

10 

-1023..-512, 512..1023 
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:(75)J^ 


;JaiuJa]l Jj^jla Of-lASi (Jj-^-J (jjj <JH1! tjji/i'l //(JllLa 



AjaSj •i J ^;( 76 )J^ 


//lM 


Table 1. Comparison of Compression Efficiencies for a 24-bit Image 


Compression 

Image bits/pixel 

File Format 

Size (kb) 

(% of original) 

none 

24 

TIFF 

223,646 

100 

LZW 

24 

TIFF 

243,829 

109 

run length 

24 

TGA 

224,055 

101 

JPEG quality=75 

24 

JPEG 

14,572 

7 

JPEG quality=50 

24 

JPEG 

9,413 

4 
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Table 2. Comparison of Compression Efficiencies for an 8-bit Image 


Compression 

Image bits/pixel 

File Format 

Size (kb) 

(% of original) 

none 

8 

TIFF 

77,810 

100 

run length 

8 

PCX 

79,028 

102 

LZW 

8 

GIF 

59,582 

77 


: vector quantization S laxJa Aijjla 

tiua. s<j& sjU& vector quantization 

CjI£j 14' jl jj.^iWI jy/s 4c-j.a-v.a 

<> 1 - D t«l£-2 ^ 4*4 ^Ult Sjj^l *£ 4 j^//JO* 

“65 70 71 75“ 

71 70 71 81 

81 80 81 82 
90 90 91 92 

i—SjiL^a c" A g Vi-a^ \g LlaJ (jfLaj//(JaJI 


[ rowi row 2 row 3 row 4 ] = [ 65 70 71 75 71 70 71 81 81 80 82 

90 90 91 92 ] 


vector quantization 8 - bit, 256*256 «*4^ //J^» 

(J^Aa 256 (j-« UJ^4 ^ >i-a\l j 4*4 444 <j' t-alc- Oj^-a^ll In 


256 pixels 256 pixels 

(- ) (-) = 4.096 

4 pixels / block 4 pixels / block 

Blocks 

256*16.^^' ^t'l-v'ui.il j 4sCLa]l ciulj 4.096 4*4 cJ^l ci iAj (jl 

4.096 + (256 ) (16 ) = 8.122 bytes for the coded file 
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The original 8 - bit, 256*256 image contained 

( 256 ) ( 256 ) = 65.536 bytes 



65.536 / 8.122 = 8—► 8:1 compression 

the Quantizing with c codebook . 



a. original 256*256 image divided into 4*4 blocks 
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b. codebook with 256 16 - byte entries 

abed 
e f g h 

i j k 1 

m n o p 

c. A sub image decompressed with vector # 122 

Quantizing with c codebookfJ&Jj vector quantization^(77) 
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4-aJU a CjlAula j 
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•'A^SLa i_ 6 


A^. 1» 4 y \1» aj (_ 1ml y \Ll 4 j j^)]l (jjj LlauijiLa VLaus (Jjly'l A*J 

^ u«l y \Li j 1 g Lly'ij t 4jH11I £iukal_j-all bAA (jjj 4_iuali AjA^. Adjl La 


; dLljluia dUl (JLa^all lAA L.ImLaJI l^-lS aAaluiJ ^^l d\j\<a»\l ajdj (jfLaJ 4_il V) 

eA_y, eAl—ijj (jjLiiJ! (jjjui y'i j ejli'ill 4_]1 j] (j^d'i'i ^gjll j (j>iqy i.a ^j^uha dlA dl il,ac. - 1 
1 g y^kj isjjj^a 1 g lyA (jj-S-) dLlLajdl iUll IgjLj dllLa*JI bAA dluaj (_j^aJj t ajj^ll 

a j ^ * .-o 

j ic. jl (JjlaL.La ^^-ll iijji^i II ^>n« Vi (jsOjJzLu ^^jJI j Ja_ujjlLa (_£ jILul- 4 dlA c" A il.ac. -2 
dll ll.aC. Idjl (J-ttdj La£ V lull y IL 4 y 11» .all ^Jda (Jj''i.a'l IgJIjjiyV j..ol 1 » II eAA iduaaj 
Lgi j£j Jajjijd]! (_£jAuiuall dl il.ac. i__SLu<aj t a jji^i IL ad y-a j >.^il ic. ^ic. idj*jil 

Jlla v ejju^aJl eAA (j- 4 4 -■■n IVum dLa-uij (jdL^ad ej_ju*a l g lyA (jj^J i" ll ll.ac. 

ju^aliaJl iUll 4_ijA j j^ddil ^>Jal L11 a 

’’making sense“ j^j jl <-A*c. j^ dVi baa j Jlx. ^jlu^ dli ddLc. -3 

dl ll.ac. ^ All (_ 5 j!iula 11 llA dl il,ac. 4_-a3 ^g-Sj l gjlc. ^g-jll i» II d 4 , Lj 4 ><' 

L- lull y IL kl j^>iL 4 Id^all 4ij*-ail L_)LuiiSil j ^idil 

ji Jglil i.a (_ 5 ~i c - 1 _instill dl ll-ac. ^.3 (JiLd jji/Ti \1 (J jly'ij 4 y \\ x a ^_ya JS 

4_iLaaJI Lgil 44 ^ 3 ^]! 4 y \l »xi\l i—L-aj (jSL^ ^jJLlllj _ dli 4 11 » xa j-ualic- 

ajjt^ill dLajoij 1 / 1 I (_j^a!^y'ni.i' c"il il^c. 4il_dVlj aj_jj-ia Ig \y^ <jjkj 

•'ijji.^ 1 ' ^ - o'i Vi j 

^ jL.ll (JiLajj 4_nla c" ilq 11 J-a~i d^^Ja c.Lda]lj 4_uaLaJ! dlsnknlt ^-a el 

L>^ cs-L "j ’’computerized tomography, CT ^-^LJL ^dl" jLSlI dalij 

4.»..1i!^U jAi-sa-a (jc- La i—sAgJ jl (jdl^j-ail aLuVI 4_ii!)Ij 4 an\a U^ - 

Li^jjIa 4jt2jVI tii^pCl ^aJJ da i—SA^JI j Li 1 y'i 4 mdl 4jtLjVI dl >i.iy<a ^_ya 4ij\y j 4 11 lull 

LlujI^j ajLiy ) ajLiy c" il uyall tdjjd ^ali 


ji (_jjL_glSI (jj>M y'i ( (jVI dl Llm \l Jda dj_jJa 4idaSI i."ll<ljiLi'iH ,_ya 

4j'nuM \l 4.»„.liVI jj^a ^Ldudilj ^^3 <jljll ^^—51 intensity *Adll dLijdi-a (JjjaCi 

4jjljy \l d^l y xall 4£.Ldail jjt^ill j 
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<LsJ1xa^I ^ jjJa A CjVI^a]) <j< aau ^yic- >_fl jxl!l 2-6 


.ka_j«a]l dlUlialSl <5lia (■_ ^ mjJal'»i _ajJaJI ^> n.i^i (jSLaJ 

. C5^l ^ 


(a^i u, ^ «■ 

Eacryy of oik phrton (ehlrui volh) 


ll^ Ilf’ lit 4 |i>’ It) 1 Vf |(r' |(r* I0' 1 10"* tor 4 id 1 |(| 4 jo* 1 

i » i » j i j i i i i i » i 


I 0 -" | 0 J 


LiL» 4juiil ■Uli.nlI 4juii^l J l-.miiil l ,j 4 I Ul vJl i*l | .~-1 ■*' ■**- 1 U q ■_!I_r» 4 . J 

j j£3 *iQljl Utu^ j? ( yjd^liLsj^£ll Lilhjl 


jiJljJl f I y>\ 


^gjjLllali» a 1_ajiaSI -> 1.«q~i |( 78 )lS^ j, -“ 


; LaLa. AjuJuIj 1 -2-6 



www.stmarys.org/centers/ 

radioloav/nucMed/pet.asp 


positron emission tomography<^ »jj^:(79)J^ 


j positron emission tomographyJ' <jl&u s!lcl JSAJI sdiiiJ 

j (jjjJjjjJI Jjlsj '^ c- J (jjJJjjjJt djLaJjqia. ^uu» l^-lS 
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^ jLi. jj-a aAA jl*2aLuil ^JJ lilli A*J ^aj Lala. jj j)«a (jic-ljtaJ TCJJJ j (jl_}jai!iSjJ 

(j 8.al Ca£a _ aLslA! 4_£)!ilj (jjj £lS ->>« -^Sl Jj ^ jjAj ^ >«-il ~N d )\ >«1 >« -a jj-J^jla j^C- 

ojj j.Ai aIj^SI ^m.i-NSI/j.'u.^-i.aSI (_^a Lalsa. 4 jljjI Jl jjlml j)C. ^)jja.AlSI 


;Ajij.mll AjlujVLj jj^uslUI 2-2-6 

J!il_i. 4 jjjjui SI 4»_>.abu ALiill 0 jA_3 (Jl^»'i jgil 4 111m SI 4.»_>.uS/lj JJji/1 Ml JjjJa till (j_-4 
4_*_nlaj ^Sj.qSI jjU 4_2a.jA (■ <l S’iVi Cn-a t (JjjLul^. ^1l3 ^j-Sc aAiUS! 4-iiUaSI JUaLail j ^1 tu.-v^l 

a jj Alj-aSI ~ H 


(Jl 4_jiaj ( _ 3 _j j )ia (j—c. 4j‘n>«_SI 4jt_ fy\-i Al_*_Al 4_ 


(_jj j_£u (j_ ISlaaJI (j_a 


0 jjj-^ f^=d' <»jj ‘-y*. Computerized Axial Tomography (CAT) 

i»SI jJj-J 4 qS-vSI bAA (_ 5 -ic. 4 nn« SI 4.»....>Sii^lS j ^ (gS-i^pA ^aAi dll>«\t«-aSI ^_ya 4ilaaj 
(_5A_^-aC- aLajl (^.3 (J£>£ 4 qS^SI ^aaaijaSI ^ ^JaLa ^jj j>«-ai lAjj t4 qS~vSI ^^3 (JALaSI 

^>>m^SS aL*A/I 4-ll!ilj ajjjua (jjjSj L- 1ml~\SI j)C j c^ISa A*J -( _5^i.l ^lalLa Aa.1 


r* jjjolSI ji jjauL^SI a jld£l j)8.a) Cl la. <c.l u^a SI Jl_a-a <^.3 L^jlajilaj 4 nu«SI 4jtjoi!ilS (jl 

I g joiflj 4 111 aaiSI 4jtaui^/l jJu^a-a jj j.Ai (jSaAAll j)-aj , 4_ijjjj^SI a^JlA 



A 


http://www.dcmsonline.org/jax- 

medicine/2003iournals/lungcancer/ 

(_gj A a ^iS I (j ^aiaSS ejjj-a | (80) (J^Au 
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http://cpmcnet.columbia.edu/dept/radiology/eastside/cAt.html 
CAT Jl 4_iaiLaj oj_yapa ^ ^laLa :(81) 


u* j±s*^ 3-2-6 

4*juiVI Jaji^ -^ c ‘ ^-4 CS^J AajLajjS *_jA0a ^-Ic. I.A& i __3 -lalxj 

jjc- \g joiaj 4 1 -vi.mS nil t_3_j2 AiAVl (j^? fcdlij p-j^ia ^juU Ijjii 4_Luijji3 oAa (^gJc. 

y i-^mSnll Jj_j3 AeA!)U j.'u.o.al ii.1 Liaal (jS-aJ LaS ^Aj^a 


^2V! ^jkiajJj 







.Ajj jj^ :(82)J^ 


164 





diUj^lt (jUaj J* 5 - 2-6 


4jb j >la l_i& jJjj-ajJ! 4-id.jj i jlcljJl ^ ic- oCLc- ^Uaill dalia-l 

dll d ll d nj U jj j 1 L_jjJla-a]l 4 _^Luaa 1I Of.ldaj ^ail C n~\ t till j 4-pl*JI I jxalSlL 

4_Li_jujI_jJ Ig \\ iq'i ml ^alLl 4 >m i,all dll -vj^all ^j£- ,\$ J'uaW 4_la&] ^alil ^ali t4_ljj^j,all 

oCA (J ■ Ci ^all L_ 1ml ~v\lj 4_i^3^}]| 4 -nII x .all 4 j dlli C*J C(j-aUa. ^IjA 


cJ 6 - 2-6 


^-pljll dll •s ya ^a,*i-y'ni.ij .JjlJaLiil IjlA ^ dVl2>-a ^aAl ^) l*»lt du 

^ (_)dl^-a]l £_daj ^aJ_l i." 1 l-> “ jJal <» *11 ^^-ajuaJ LaiS jJja-allll ^^5 

dlli du iojjjjdi l_ ljU-i.aH p j^all Cl ll -n j^a (_j-«s 4-ijii d ll .din 4.2a jli ^ali (_5 j 3 (jauialii-a 

^IddLuAj 4 jgiLoll dll d Till o_^3j (jU5La C ;Wi ^alLlj 4 \ni (_j-a 4 jj & x La]I dL^jAll Jalalll! ^all 

.LS^c^Sj L- lulla. 



. AoaSjII dlliiJaj 3-6 


4_1/j3j]I (^gic- 4-llllill d ll ll.a» 11 (_j-<a 4 -y \\ x -a >." A q ijJ-i'l .ll.Ad 

;olic! (J5dllj 4ad_^«]l 
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j|j£- ejllt dllihaJl jjA _lS 

Outputs of these processes generally are images 


4%It it 

4j 4 J. JI 

Color image 
p meeting 


4Ji]l >L||J J -- il T -.Il 

ItJiIr-L-J 

Wavelets and 
mu III resolution 
pmccsMng 


bjyoll jji.L 0 

Comrrcssion 


Morph ological 
process ine 




y 

& 



AJ^AiXl u j Lt_1>u I 

Image 

restoration 


» 


a j y^all 

Image 

enhancement 


iV* 


Problem c[> 
domain 

3LL.lJ| e j y -Jl 


-- I-I|I 

image 

aquisition 


~> 


sic. IS 

Knowledge base 


JN Segmentation 


$ 


bjynll i-iieoqj 

Representation 
& description 


2 


iiL'.o CiliAl 

Object 

recognition 


4_1a 3^)1I (^gic. <^11! *— 


£ 

i ■*> 

*> W 

U. _ 

1 j 

Cd t 
tm 5 

►. 3' 

I ^ 

K 

a -o 

£ 3> 

8 3 

I »s 

E 

& 


I -•> 
1 1 
|i 


image acquisition jl ajj^l Jj^=2l _l 

oJLA (Jl£oll Jemiji _ 4 x^-»\ ~s aJ>£aJ Jjj^gla (jC- ajji/ill 

L-lull~s (j- 4 a^yulxa 4yaSj oj_y-a ^gjc. (Jj^a-vvM _jA 


image enhancement *-2 

JgjSjj]! j! o j \l ^^.3 4_-a^-a]l 2 ) >-->llLii' (jduu ^Idajl l^J yL djllLaaJ! dll) l^J Ai-sa3Jj 

4 i\.a» \l ajlA ^^Jc. 4jiLa^l Jajjjji qm _ aj_y*£»ll (_ya 4 _iaAV 1 £da_ys dlLoajJlj C 1 (_ya*j ^ ic. 

Sjjj] jjai_iij 3l ^ t>ij dUi <^.3 (jjJ-J jjoqII (j^ -iaSs dllij ajyual! ^ (jjLuil a4_)J) _jA 

d '1 ;j'is a ^ 3 j 

image restoration *jj-^' ai*U jl ^-UjU .3 

(_yuu (_ 5 -ic. .lauaj luA (jn« Vill 4_iLaC. aj 1' J g loxi ^jjjui Vi ) Ideui 4 )\,a»\l o^A 

ojjj^aJI 4_iLac- 1 <ain , a _j j ■ H 4 -y\l».a\ <4 jl ks-i ji 4_i_dalj^)]l ^ 

U^AldJ 4yuu]lj ojjA^all jl^La (Jila 4jjdj e" il iU-»~ixa (^gic-enhancement 


4j_jL21 4 \\ x a -4 
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t"' 'jnVI 4^1 Ci jVI A_jjI-aSI ^al.'iVi jail aj_ii£ A_iLa*JI e.lA A_xaAl 

^ps t^rvll j CjLujJ! (_ga!)liCLujl (j£xj Ajl ^_3I AsLCaVfj 1 gi^dlax LajC A_^LaJ!j 

(jjill t _ s -ic- pljj ajjj-al! 


wavelets *•"^al^klujL acc*iLdl ascI! cjI c 4-v\l»^\l_5 
resolution ^^=hV' o- 4 ACijlii* CiI^jaj ej^aJI J-lL^ (jjoLxV' >a j 

djULull J lia t>l aClc- aA^limJj 

compression -6 

Iaa o jj^ j j 'tjjt/i \l (jjj; AM l_ij aj£!cJ! ^gi a^aJLuu 

. sJLaijV l_ijILaSI band width (iLkiSI L>aj& Jl J] Idajl 




i_aj. 


morphological processing J^ull -7 

xajlij (_J_lLaj ^^-3 aC-jiLa (jj-fali j iijjt^i \1 CllLjjfLa g^a^Vi juAj g j 


j! ..o A 1 g 'yjx. ^g-llllj liai ..o ~i ^gCill CjllLa*JI JjI AllaaJil aCA Cajj 

~aj d 1 a k j.) 


segmentation <a s j' fy*^'-8 

CliLlLa*\l ^aJil j^yti na Jj j^xalic- ^gJ] j! 4_ujadl L^jljjfLa ^g-1] ajj>^-»,\' ^Uu.Vn aJ-^ ij 

1 g Laj die C-alixl) Cll Snhnlt (J£ ^gi gfuiS ^gjaj ^nuVlll Aalac. ^gi 1 Irvll (jV 

. image recognition jj-^' Jc- ^j*^' ^ 

i_Lk^a^jllj J)Ul\l~P 

ajjj-aJI ciiLjj£-a (J.iLaj L^ja ^lijj JdLdll AaLac. i segmentation AuLac. 
JAdll jl i_ijj*-dl t>j regional j' boundary ls j^k' 

..o A\lj ^g^Luk-dl (J_lL<u]l Lajjj aj^siJI j^aliaJ ^g^jLiJll (_J£dJlj all gJ 
ClilL^aj y^ajl ..o A jj-a!)l=CLujlj ^li^llS description *• < 4 jUc. Lai _ ajjt^i \\ AjLkld! 

. classification gk ax^aI cjlc ^Ij s 


recognition ^ ^J*^'-10 

AjLajoij Aiixaj C5^ _jfi la \ ^gXujia clxjlj AuLaaJI aCA allfrJ 
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JilJiSl 4-6 


4 ni-pll dll j5^pa]l jpa 4 _c- 1 li-a j oAjAa-al! 4_11 a11 (J-lLaJ j)5.al dl nfij^ja-all jpa 
A_il ^Ai I LI 4_jls jj^jLJi di^ylaj !■_ in j 4 'Aj,W.a 4j n-vll dllyfljAll 0 A 3 J AAjj ^glc.1 (jjSy 

^-Lajinl j)5.al 4_il9 (_yAA^)lll! 1 gsihij i_q» >>i ^5 jLulj jl jpa j_y£l (jA*-ay 4 JIa11 oLa jpa dliyc- 

i—iyyjllLj ^.Ai.i.i .,1 La A'vW 1 4ili liil ^jjfiiA/Jl jpa Jal (jA*-ay dlliyaJl Li.! I LI (jfilj i 4JI-JI oLa 

( l^e-la-jinl ,jiLay V ^gJLillij ‘dl.^H <JLa-a]l ^aajJII ^UaiS! di!j!j£j (JilAli Lina, aliasing 
X,y (jynlAa^M jpa (J5 (gL dll ) i» II Li! (jA*-a _yA dlLiyaJl nil (Jna-a jjli ojjt/il' 4yjunlljj 

JljA LajIa (_i-aaj Ln^ 1 J.ac. dl^ylii j yLaJ (JyaJjunall jpa dl i_ Sj^ja-al! jpa 

dilA ^gjl jpajp!! ^^3 aAjA-a-a jyill 4 J'a 1I (JyjVn (j! (jfLa/Jl jpa (jfllj .(j^jH (_gL oAjAan 

l^nij JiaJI *_*aJ LgiiSj (gate function) dljyll dlh <Jjy.>^ t>J^' 

(_ynnjn (jUaj dj!L dlh (j_aj An Aanl Liiljla-a ^gJlAilly j _(_yAAjAill (JjLlbJl ^g-S oAjA_a-a jnc. 
dllnfijAll day3 ylyisl _pA ^uiLui^l yfaJl jj_yiLi ILJ j .AAjAil! ^gi oAjAam jyc- Ifrlxan AjAa-a 
dijj jjJLay _ (_yAAjAill Jgl hill ^3 oAjAa-a 4_11a1I j)j.5'iS LyJLaAj (jfLayJ 4 ill»II dllAAjlH dl!L 
2 J5di cs-® 4-n*n L - i aliased frequency >il' cK'^' jy^hi 

. moire pattern jy y> 

(jnalLj! 4_jl ^g-ic- nanll ^3 *\a i LaS d)Lly*L! AA*J 4AC-lda-a 4jl ^gic. jyySAl! ^3 

jny£j]l ,j-a (Sampling) dll_n*JI An^.1 4_yLac- (jyn 4_j! Vj 4 dll_n*J! AAjd 

l U-i’ii _ LaLa 4 ix>S^)]l II ^g-b. t-a Lllj j jySMI (jl—J Jj-LS! 1 n^-a) 4_jls ^yi^a ill j 

; (jyjyLaC. jyy£nl 

oAjAaJI! ajjt/i'l jjLnalic- (_ya 4n. ja\al (j^bsl •it^yj (1 
oAyAaJ! jAnali*J! oLa a <JS1 (_yALa^)]l (_g jIula] bayS Alajj (2 

Cn )~v liyl joi 4a.^)d LaS II ^ndj ^jl^jfll _yA l^Lauul ^^jlall (_ya 4£.jna-ay ILa ^vjy 

jand*il ^yAl-a^}]! ^yjAunal! ^cjuiJ ^!Ly dll^y-al! ^_ya ^ya_a<a AAju ojji^i II 4AC-ldaa ^ajy 

_ LxLa ^na^na AAjty ^Aij 4Ac-Ldaa]l (jl LLy^yla]! oLa up Lnlal! dllLd ^jjla-all 

. nearest neighbor interpolation cs-^ 4iy^>L> is 


750x750 


J 'L c^! 500x500 


jIL 




InAj! ILj 5Lla_S 


^yiiaSLy i 4_yLa<a'LI ojjamJI ^g-b. LyLyUaj 750 x 750 dAaJI ^aaJly 4nlli 4 Sum <jj5j Lnls 

Lnls ILJ 4 4 J t^a^l a j j.u) II ^3 bill (jc. a ji» ..o oAyAaJI ajjt^ill jjknallc. (jn dlliLnal! j)j5j 
^j-S 4iLuna LgJ L-jyiW! ^pndaJl LyAba^jll (_gjJjona dayS oAyAaJ! ajjt^ill j^uiic- (J^l ^ Li» j 

jnldJI dyllaa Aay 4_ylna^! ajjanJ! 

ILli ILJ . Jalis ,*-jj! 4_jji! ^ Ailub (_gJl! j bilinear interpolation jl 

; 4jAl*-al! jpa 4jLuia (j^ay dli v(x ,y) _jA djUanl! 4 J-»q ill (_yALa^)l! (_g jiuiA jjl Lnlajjs! 


v(x ,y) = ax + by + cxy + d. 


•(58) 
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£-Jji L_JjSV 4iiiLa-a]! Cl^lLl-a j^a 1 g jl a«-*t jfLaJj 4-a^l*-a yt- AjujV! ClljijiiJ! 


lie- i_iu^aj i_i-la. ^aJJ ji j^Iail Jajaiji j^a 4jli j i» ,.--i'ill 4j.au lib Lai _ 4_ibaV! o^)jt^i\i Jabj 

nearest Llaji j ‘s.a.all j-aj , (4j-j)A]l ji 4_ia.j j]i Lajj i—ajb.allj o-lacVI 

. bilinear interpolation j' neighbor interpolation 

(4_jAb ojII (Jjta.) Ca .jg nib L g .^ t . a .,. j 1 a (J_ac- (j_^>aj aliasing Ji jblli J. jVilj 

cs-jI'j «jji-?^i 4abbll j-* >4' interpolation 4jLac J*& bdil u^jj ‘blurring 

^)j£i ^gjl >m~v Ijg -y-a ^lla.j « ; bll j 4ji j (Ja.--i4 ^bbj ^laju 


; juflUxll dlc. ja-\a jjj 4 _luiLujV 1 jiuu 5-6 

jj-aliaJI (jl JJ2, - 1 

j 4-neighbor cs-^^ Jjsaij 4-^'j ajjbsn-all Jalij ^j^i jli p(x,y) ' y-^c. Lli! jl£ lil 

: ^ 

(x+l,y), (x-l,y), (x,y+l), (x,y-l).(59) 

Igjijjav (j>»» \ £& ojjj-sall (jllau ( _ 5 -ic- ( _jjli -ialiiSI ^Jalljj t N4(p) Jb J-o>-all fli& ^g.-aa.au 
(4_j^)Iaall) 4_lC- j )i]! Cjb&bajVi ^g-ic- p(x,y) J Qjjl >-ail Jabail! ( _g..a.n.LJ _ ojj^aJ! ^ jba. 

: fAj Diagonal neighbors, Nd(p) 4 jj^' j'j^W 

(x+l,y+l), (x+l,y-l), (x-l,y+l), (x-l,y-l).(60) 

8-neighbors j'Nd(p) ‘ N4(p) j-a Jfa (_£yu (^^ll laS ill 4c- j-a>-a ^g-AjuJ 

•(N8(p)) 

jlaS/lj jlallalij Jb-aj^Mj jjbajJI -2 
1 n5-ai jVlj . ^Ja^lj jlabLa]! i—Ljjju liini ni ^»lA k* ojja-ail j-ualic- jjj Jl j^sjVI 1*j 

; bl£ lii jiL-aj-a jb_j£L ajjt^ill jjja-aic- jb J_jili 

jjjjLala (1 

j jl -u.nl! j£J j 1 dt-a llajlu jlalaj 1 aq i-a (_]£H jblba^)!! jb ja-ui-a]! (2 


; jjbdll £- ijji Cj5Li 1 n5-aj 4jl3 jjl Vi 11 4-jjuijlb Lai 

4-adjacency c^WJ' jjl^i (1 
^jb^Il ^bji j^ jjbvili j' J^! ‘ q G N4(p) 'J p,q 4-adjacent 

(_ 5 lLa^)]l CllLjluus j-a olla-a 4c- j-a-y-al ■ 1 -a^ La JS] jSllV^ 


cs-4/uli jjUbli 8-adjacency 2 
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p,q 8-adjacent Gl q G N8(p) cs-^l t> jjGGII J JGj ‘ 

^.sLa^ll ClAjjlLuid j/a pAW-a <c.j<-\<1 ^.a'in 1 ,ag 'ixi (_]£] 


<4*1! jjlaall m-adjacency - 3 
: '\l <4*11 £j 4' t> jjGGl' u 1 JGj p,q m-adjacent 

^_gdj ■ a **'j 1 -a^ i,a <_J^1 <_£ jIluuII 

-q G N4(p) j' ‘ 

lS-4* j c5 ^ l>^ N4(p)flN4(q)»j^=U& jiqG Nd(p) - 

(_pa_*j .1-ikj 11] (jJ^jjl—aJl/s sl,s2 Ga sjjj-sa j_j-alic. j_^s j.iicj o-y/a j! (jLiLa • 
^Gill ^GulII ^^-3 j . s2 cs- 3 ®jjA-aJI j -^o l. ic . L p a *jJ ajjl—§ 1 cs- 3 «JjA-aJI 

. 8y4,m-adjacency jjGllb 


(xO,yO), (xl,yl).(xn,yn).(61) 


(xO,yO)=(x,y), (xn,yn)=(s,t) < (xi,yi), (xi-l,yi-l) aojGG 

Jiil<=i<=n cs^yj n JS 111 . jGull J jlaj 41UJ1 p!a (xO,yO)=(xn,yn) ul^ 


\ q\ac xa <jj£j jLuiaII 


s-M- 8,m,4 adjacency jjG 4I' uG '4' 8, m, 4 path s-> jGlaII 

. m-path jGGl ^ Gulll 

‘ S yG] <jGGLij (j j'iGVi p^q jl j o J>^a ^ j^liaJl <_> 4& j^s^s ji cG 

jGh Xsl£ jj£G l^iij path jGu> GUa jl£ 111 connected u i'i^G p,q u> JGj 

. s 


connected JG^ciVl L^j J^Cii ^Gl Jaliill g^^Gi p 




.component 


.connected set 4 Lg 1 « GjAau g-^G s o\* 4c. j .a > .a l l a 1 a Jala jj£j § Gul£ 111 
ciiilfa 1 j] region GLLlLo R Gjli ajj^-a j*II j-* 4c.R cisjlSi 1 II 

,4GalL<s 4c. R 
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c4 j_a R (boundary, border, contour) 4ii4ia ^Lkj 

. R 4! CS-®% V 4'JJa. ^2 lI jl 3j4 C5^'J R VOaidl 


JjVI (Jj^l i—LusaJl ^A l,g V4 1 (jl^ a jjj-aJl <_£-& R ClijlS 13 • 

.j^y j 

intensity kil!i£3 <4 £ 12=131 jl ^>-«j Lgil 4=- edge kil=Jl ^4 3 ^*j • 

. 4ik* e3 jLa« l$3 J&. (j jLVI Uiij discontinuities 

;4£Luia11 3mjjI 3 a ()-() 

; <_jlS 13 ^iLaus klb D uj^ (x,y), (s,t), (v,w) 4 p,q,z 4113 4j3ii <^V 

D(p , q)>=0, D(p , q)=0 if p=q 

D(p , q)=D( q , p) 

D (p , z )<=D(p , q)+D( q , z) 

o-^' <34us;Euclidean distance 4 s ' y4 34 j 

De (p , q)=[(x-s) A 2+(y-t) A 2] A l/2.(62) 

(x,y) 4 4 q3 Clulj ^a_j (4c. £_Lj ajjt^ill ic- (jla <3 UmaH (JjAjS 3" <s £^4^ '-4 
city-block distance J' ^4 j*j l> 4) ‘ r *j-4a Ui^aJ j ( x ,y) a j-* 4-= 4 JiUJ <, 

: 4 s ' y4 

D4 ( p , q) = Ix-sl + ly-tl.(63) 

JiLaj <1131 o^j L,«\l<a (x,y) (3® r ciulii j^^Uc- 3 ^ klLaJl a4 4 

:<3l 4 ° chessboard distance J' 4 l4 u4jj ‘ (x,y) *4 3 * 4*^ 

D8 ( p , q)=max(lx-sl, ly-tl).(64) 

(JiLaj <1131 o^j L«ll<a (x,y) (3® r Clulii .laj ^Ic. ^li 4ill ajjt.41 3c- 3)3 <11=31 ajiA 4 

^Jc. _4ls jLaiu 4Vi 11 bIa 33 ^ D4,D8 3 4 v 2r ^»1 .-^i J4 a j (x,y) 1 *j 

4Vi 11 j 4Vi 11 b3a <41 3 V 3 m-adjacency 34 M **21 43 13l3 13 1 aIu t 4Vi 11 d_jl_231 a_=>.\ 

3_a3 1 <3la (p,q )3.ii4<iill 31^33 4 *•. '*«•**■ ^1333 _ 4iLui31 bIa < 4 c- 44 4 =jj42' 

. 3 j4Vi1 1 3 jj m-path 4 1 4^ Dm . J4=4 j m-path 3-* 4^' 

(_$yj f 5 g 3 JJjjA^a <4=3 41 H 3 ' J4 t ajjjw^a < 1=0 ^4-v (J3-*- 4 H 3 ^ 4) 

a,b 344 
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H (af,bg) = aH(f) + bH(g) 


(65) 


^_a 1 jj-da Aju) j .a~v,a ^ Its (_fal*-a ^l.*i-y~ni.il 4 ~v nj (jli 

(jjjjl!i]l (jjiij 1 .ag jjda A*j) (_fal*-a]l f hVnJ 4 ~viii 1 g jqiaj (jjj.dc. 

(^ liv V) ^)rv jjc- (JjjLuJI JajjoJl ijo) e Iv. 1 V (_£A]I (_fal*-all ^g.xn.aj i ( jjj.d*JI 


jj^all 4 v 1 U a j JaLaj^l jjjdi 7-6 

Introduction to Pattern Recognition and Image Processing 


La^adajJ ^jjn-all 4^Jlx-aj JaldVl jn d ^ \x aj 4(_^c.likk«aVI a-kill ^-jjj jjjs £-^)3 _jA j 

Block diagramsiy^' ^jd' 
Classification & 


Image(s) 


Image(s) 



Image 


“► Processed Image 


^)jn-i\l 4~v\l»x>j 111dVl jjjd ;( 85 )l1^ 


(ajji/i \\ d^)jtj ji i_Hindi ^ la*i3 sjjjua 4j Ja-Aj JaldVl J) ndl jwIjjj jji ^ iat-aj 

J g jlc dlilaaJ! dd ajjj^a ajjj-a 4j (_k„Al jjj-al! ^glc. dll ikadl ^c-alj^JJ 

o-AgJ 4djja l^jjjgu (ji (j-a AjV ^lld! ^ jgd (_^i ji JaldVl ^gic- <—akb^jla ^1 jjl 

jjjlUja Jad (_^i ^^ic- i_fi^jdll (_klj«a jpl ipldVl oAA j JaldVl 


learning fknll kkj* -1 
classification or recognition duddill kk. j *.2 

fd*j fdb £ j^>i AaJ ja Pattern recognition ^ildll djdll ji kidVI jjjd 

jS dd ^l ^kll Ia^j 4j-aldl! dldlllj d_jakl dA^j i l _ s s-\ ikn-^Vl a-lSill ^Ic. (Jkdj kSVl 

ajl_ 2 u 2 .ll (j-kaj d iv t44dj]l dljLuuVl < __ s -3 aA,K< JSIjA j! Jaldi ^glc. 4 _a jdil tdl i i Q ~i jjjld 

*i~v ji 4_dSi (JlLaJ ^^-a^/tSi ^JaAa ji mjja ^JaS-a ji L_ljJika dj^. (Jjd) ajjuu^a (_]!ld jjl 
ajjj_aJ! 4j_jdl (JAII djdl jA 44 k dj*ill L_)_jiIa-aJl Jadll (jjkl j)i jjkaJj (jd 

(_g-a^l^Il ^JaLall 4ja_jiLa]l 4 ,aK!l ji ^jkuijkl ^SaLall dadduo-all klVl ji 
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:<> (Jjauii ^ixii 


CllLajia-al! (_y a 4 3c. i__Sjjtll]! Ajjj ^Ll! <__gic. l^_j3 ^jj ; CllLa A*- 4 ^ L- \\ jouSI- } 

sjLsyi (j-a 4_llJ)L ^jJii oC-A ^^.3 c-C-j (J_a3 ajl-^Vi 4 A*- 4 - 2 

<_ 5 j-^' j Scaling (4 -^j-uL Normal Form gA-JLi c£-4 <A) j 

_(_J-aaJI A^ (Jgjmj ”4 q ila V o^jLaiJ jA # 4 Ihumj 


sjLsyi 2>-a c"A q >^i cl^jl ^JJ 4_la«. j A^ aCA ^k ;oJ)Xa-a]! >^rv\l (j^a^LaJiml-3 

A llLaj (^ill Cj-lalj A^ 

t4 .aW' CC-aC) ^jA ojLai^l t^k 4j_jiill CllLa A*- 4 ^ ^j\k A^ <—A>*llll (JLa^a <A VLlaS 

CllL-aA*- 4 ^ ^uaV ~n'i ml 1 'm Ai ml _j_] _4_im_ii]l 4 ‘ill *s jl ^]Sa_-a]l CA VI djl_-a_ji*-a]l Cllm-llj 
^)-lC. (_£^)-Ll CllLajl*-a 1 *1°10 .13 (jj-^j il) (_Auji <—aj*jJI £Usi\ 4(_3j 3J (J^ml 4j_jil]| 

^IL-aill (j-- 4 A O' vWl Llilc. j iaJ)_lAxill (j-ajL-a_iJ! (j-- 4 j-A (Ji>..lJI LiA ;i_<nm-» ~lll-4 

_Ia jjfrj 4 i usvt 11 ClllkimllS Cl A i iai oCc. LlliA .^LLllI llA 1 g Ilia,i LiJj^-all 


j Vi -laLaiVI A.)' 4 ’ 1 ^llc Va-lLlum 4-lml-mi JjA 3 4 juA A^.jl 


1. Template-Matching and Correlation Method. 

2. Statical Approach. 

3. Syntactic and Structural Approach. 

4. Neural Networks Approach. 

:( Template-Matching and Correlation Method ) AjA Ao^i' 

^iLailt j! L r ill_jall (j- 4 4-C.j,a-y.a tA 0 VaiA^ii o-lA ^g-3 1 lanll 4_Lk^a 

;^A' i- 4 ^ ljjjojLJI A *—iL-a J£ a® A^ ‘Prototypes 



Templates A' A' i> c«J>^ :(86)J^4 
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J£j ^LiJi Templates £* Input pattern s jj^JI jjLii i 

Lgjli (j-£> <■ <U/i II £-a 1 gYljlLa 4 ^ nj j^ ^)jSI (Jjo l_tu«-ill £-a Iglij jlLa 4 ^ nj tlulS jli <. Hu<-a 

jj&A j (_JJ '_&La*£lSl j^Aa i _SUrfVi 


Input 


Computer Comparison 

Pattern 

-► 

or Matching with 

??? 


Existing Templates 


t_<H/ill 4jjljLa;^87)(J^ Ji -i 


Classification 


jig yII o^jikj-a]l ^-a jjl&Jj 4jj^^ (Jfull ^glc. 4lk!.4l o^jjjusall j jkj 

4 j jULai! <ai3 ^yluuj pixel by pixel 


ls -A 4_aj^)la]l oAA ^j-3 oAj^jll 4jj» ..o 11 atJL_=w 4_L)I.Aj 4 \g m 4_aj^)la 4_Al^)la]| oAA j nan 
CLl 31£ 4jjlLall j^la-a AlAyj 4ilAa'l/lj a <iu«^ (JS j-a L_lll_jiil .*ny 11 j)\ likVI 

t jjj^aj y .all (^g-lc- <—3^) anil 4_aj^>la]l oAA LlaAklLuil 5liLa3t [CIjI&jjul] j.ay'l 4lkl.l]l ajj>^-»\l 

oA^lj jl j i nl ^ jLllaa] ;i_Jj ml y 11 jl g y ^g-lc- j j-kl) C \\ fa'ql aCc. j»^) 2 >-a (Jkl Akli jl Aj^ 
'j Ijy'n ji .1 jjxl kll j£. 4_^jC 45 4-Jjlj>J jklkalj t4_LaLai 4 )-»ql t4 g y (_f£ j-a 

li—lll^jall oCA (_]£] 4-a j5Ul 4_il) jkAll Clil yl m.all 


:( Statical Approach ) 4^1 


set of (J^ll yll j-a 4_c- j-ay-a 4 fa mljj pattern *• tA-SJjlal! oAA 

ia^j J£ ^11; ;^l*l3l 4_k. ja .4 j'jiy ^iL Lgifr j_i*j ji j£^l j^s ^1 jfeatures 
;ajj^all j-Aajj La£ feature vector o^t^JI j* 4^ia5pattern 


Same 

Class 


{ 


Same 

Class 


{ 



Set of 
Features X 


Set of 
Features Y 


feature vectoro 3 ^-^' i> 4-?cia£ pattern JAaj;(88)J5^ 
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4 ->>1 /.a a aJjgiaj (jc. aJU a-ilc. 



X Y Z 


aijja^-a J^lil l.a ^gj] ajj^'l 4 ~vl m,a ^nnS’i ;(89)<J^ J, "“ 


t(J^/Ii \1 ^ixjJl 4_i2kj^ ^j.3 L^JJpo 1' 

a _jj•■'> \l tajjj./ii \1 cs-^ - *-£ 1 ]a£j ....l ;\»\1 4 s 3 »ii<a\l 4 s 3 -»i,a\l 

j 4jJ)'V.a\' i_1 u«-i\l (j^ajLuaxi. 4^3 a^ji«._j-a]l (_)st ‘'3 i/r\ll (jjlaj !j>^ (J^j 

^j-ic- i—^j.3 Ac.!jSj 4_o 3 (_3^3 (j^ajl -.n -vll 4_c- jt-iiaJ LS ^ ^g-A liA 4 jj* 

ia-aill 


( Syntactic and Structural Approach) 4ijjla]t 

1 gjlc. c S u>i i (j^J “• <i '' --" 1 ‘■s* -v\ 4_j-a3^)3l ^>_a^]i\_j la S4 i V 4A) j )la]l aliA ^gi 

®3a jjj Interrelationships or Interconnection of Features 4_iinll AAiTUli 
JaUSVI (jk cJjjCiII ^gi 4 iK)A djLa_jLt-a 111 <_5^3 *• ^ (j^2uL_<aiJ! 

^^A JaL-aj^t (_5-3 c- i_SjjClil 4_L)^)ia (jl CllLk^ajJ (JL^-all I.1A ^)_aJ 

Syntactic £* Statistic pattern recognition approach oh ^ 

Syntactic-Semantic approaeh.cs^ '^'j <^j^pattern recognition 
jl graph f 4 - ju D jl tree qj> ^ a^Lc- JaAiJI JiLaj 4_aj^)la]| baa ^g.3 ^1 *a 1I 4_l^j^ 

relations 4-^ j primitives <3j^' qa string ^4JLA^ 
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* Features 




Interrelationships 


Syntactic and Structural Approach^!' :(90)J^ 

jl (Jdlaj 4_iLac. (_j& ajlac- <_1) ji aJL^j^s ^gi jljill iLijl 4_iLac- j 

a aj jULa j-a 4_sJU aj jlia A_uui ^gJ&ljt parsing procedure ji 

(( j-ifkll l ^ ^uxaSI 1 .,- uma ^g-k. string j' graph j' tree («£* < A . v all 

i _A_ilac- ^ jJajj ^Ull (JSjudl IaJAjuJI A_J) ^aliVi (■ Vu^-»\1 AjJ>i*-a 



X z 


Alillilll Aib^all t_ <iAaLac- 

Syntactic and Structural Approach 
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( Neural Networks Approach) J' 43jJall 


(Jj t.<s Jl (■ O g j oAj^C. CLlI JjuiI at-alall 4_j JaI 4_jli ,*i ) Jl_S ^ 1c. 4 iu«-n II djlSjuIall 

p \x II ^lAl_ia liauuil Vj _Jal_AjVl ^Jc- 1 _ij*ill ^^3 jLuiiVI 4ijlaJ jjtl ta 4_lilul 4ib Ja 

4_Jl*-all J'iVi, ml ^Jc. J jillj i4_lal£tLa (jjjj^p aJLui_LuiJ V j 4_1a Jl S.3-A ^g-3 

jl units ^ ^ j jl dil >\l»a ^5-3 alii 4, Jl»a\l oi_A t-i^lj ciiij diLiLuil 4-jJjlall 

jl jjl dill djCaaj j j Ja jc. \g >>»» n Jaaii j ^,‘m.Aj ^A jlSjnodeS -C'\j°Jia 

.4^ u mII 4-iLac. ?.UjI i." Jilljweights 

JaS 4 in/mII 4 S nail ^Jl Jkii pattemS ja 4x- ja-va ialaijM jjja'l (Jla-a <Jj 

;4jjJ[a dlaLax j ja*-a ^ jail Aal tills t^jl jj Is4 nt.->»ll 4S uTill 


Input 
Pattern 
during Net 
Training 


X3 




X2 




Image 

XI 



Weights 


Neural Networks Approach^'Jl kLJLlI :(92)J^ 


11a i intern ^Jj l^aS (jl jjj/l (Jc. pattern ^SJill ^ J <■ Ju^Till 4l=tja Jj (ill! .laj 

Isa ill 



Neural Networks Approach^'J' %J=J9 <■ J^i ':(93) 


;Sjjj-all jl Ji i_fl Jv jaLwuj Jbiaal ij.lj.la. 4 _aa jjlJ. ^hVutib Sj^ua jjL wu 8-6 

ja (_^ill (j 5 Lt.'lll ji 4 at u.-ill Jl JlajaC) ji I g JVlj Jjt^ll dliLia (Jc. (JjtuaiaJl 4 l^ja jl 

; JVI ja Jl j-lllaa « ' 1 -"'■ ■■ ' 4 jjla. 

Jt -s i 1 C . dliLa Jc J j t ^i -til LJ (SCANNING) ^ Jaul 4.a.lac *ljJ j ajjA-all Jald -i 
. (Decimal) ls J*I' Jaillj <& y±j* jji la six. j (Pixel) *jj^ll J {J^jp 

J) (Decemal System) lsJ* l' Jbll ja sj ja<all dUd kii^ Ja*j 

. (System Binary ) Jl&' 

jl Jj i (JGiill ^Uaill (J eix 24 <J] e jja-sJI ^ (Pixcel) u) e_ua>. 

^ A j 4 L) j£j ^ 3 4£ _a 4_i uiLuil jlj II Clljl j j a jj Sil (_>aj C- _ic. (J S 

. (RGB u'jH ^) jjjVu>^VUj^Vl 
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J£3 4_ii^il! a.AtAL.il (jl_3 4 'v i‘nl\jj 4_i duaald dll Al § j (jl a Adi (_j-a (jjj Jfi] (jls 

.(255 _0) U£ La £j'jJJ <-Sjm 

) cs^^J (jj- 2 ^ yr* U-jJp^ (Pixel ) ' 1C - J-^ sJJ^-I' dUUj j jV <d - -a. 

(j-ald! 4 -n\ 1» .all . vidd' <_U'j*S> csi ‘UlAddV liilij (Buffer Image 

; 42vja 11 aAgj 

forl:=0 to image 1.picture.height-1 do 
forj:=0 to image 1.picture.width-1 do 
begin 

z 1: =image 1 .canvas .pixels [i,j ]; 
for k:=l to 24 do 
begin 

if zl mod 2=0 then 
begin 

if k <= 8 then 
r[i,j]:=r[i jl+’O’ 
else if (k <= 16) then 
g[i,j]:=g[i,j]+’0- 
else b[i,j]:=b[i,j]+'0'; 
end 
else 
begin 

if k <= 8 then 
r[i,j]:=r[i,j]+T 
else if (k<=16)then 

g[i,jl:=g[i,j]+T 
else b[i,j]:=b[i,j]+T; 
end; 

zl:=zl div 2; 
end; 

sl:=r[i,j]+g[i,j]+b[i,j]; 

end; 

4 (jl^Wl AAc- AjAVij ajjt^ill (j^l I dlljik AjAVi ^gic. t-Aaii-a ajjj-a ^)iid (_jk-aJ 

(JjAjj l&jjid dljdl AjAVil -dj Vim .all ^alill (JjlVi d l&A*Jt ajj^lL 

. (Laplacian operator) J5U. dAVLdl sa^VI 
tils (jSLaJj 4 jjdill ^jjbLa ^LiLa (24) 5ds ^AdaH yya AAc- ^IaVLuiI (jfLaJ (1 

^jAi A) \g A -v 1 i_alidaj jjt^ill £-)^jl J5 (Jdull \g id i Cd l^jlA ajjt^ill jjidill 

dlA jjt^ill 'jiSmMI tils jl UnjlLZl aIjaII jja-dl (_ja jj ^1 (Jjjd oj-L- ^Aaldall 42^1 

.(BMP) ^AlaVl 
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* 4 _lll 2 l t ** tl-V \ \ \ 1 A "V U '*-1 A ^ iQ /.■■*> l l \ A 1 y»l A. U A *** \ \ 9 Z\U A 1 1 rtr. 

. AojIJjjVI 4-aJl*_aJl _i 

xi ^JJ 4_L)ja>jj ajjj_saJI ^j.3 (jJajX- j^aX (JS CllULlJ i. l-vm ajJaadl eJA ^gS 

^ a jjlj _ 24 ^21221 -^c- j_j^ 41 a 4 _jV ( 4 * 6 ) sa>*cJ <imj 4 jujLj 4 jjUj 

; ajlrvll o^J (j^aUaJI 


W:=l; 

for fl:=l to 4 do 
for f2:=l to 6 do 
begin 

hl[fl,f2]:=sl[w]; 

inc(w); 

end; 


. 4jU, ,.jU A -N. aU AA^jjZ _(_j 

L_Sjii-a jl a-lac-i (jJJ b* Aj] 4_ilac- ^gA 4jt_iLall Aijall 2)1»<all (_gi ^aAl j/ian 

4 (jit LaLaj 4 sti-va iillla 4_ijJ 4 fi\-\ Jc- J^k-tnII Jliilljj 4jj'U.^-».a\i e^A 

aJA ^gic. ‘_2)£uajV 4ili 4 ■% iVillj j 4_JaVl ajjt^illj 4^aLiJ! 


; a^A 4 -vll »,a\l 4 i\,ac. ^jAajj 2J*J 

2)S-aj 4jli 4*6 Clll j ajjA-aiJ! ^gi i_y ajC j>^»'ic- J£j 4 ~v\l 4 2l nil 4jjqt^»o\l 2)j . 1 


> 2 ^a£- i_° - *-> 4 at i Lgjal J 

i_L-a 4it_ix*aj Lgjal^jS 


dN 1 H * %0 k H .A \ 1 A » (uy^ll <1 




;Ua CjaA^. a^jjj (Swapping ) J'4?V' <4*^ «■'j^j .2 

4i_jAaa21j 4_L^aliJI a-Ac-S/i 2W 4a (JlA jI 

4j^LiJI 2yJ 4a (JlAjj 


i ^Ua2l (^JaJ (J l^JatiiSaj 


i '4~iVi Waa jjq>'In 4J-4C. Akjj 4jli 2)Jl *41 14£ cs^J 

; 2 ^jf»' ; dl 2 ti*^ L) ^ ^ " ^>-a^> 4 l a J>Jij 


for fl:=l to 4 do 
for f2:=l to 6 do 

he 1 [f 1 ,f2]: =h 1 [f 1 ,strtoint(edit 1 .text [f2])]; 
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: guUill 4 <s\\ AJl^ja - _=> 

fZj o^aAuAI oJLjAaJ! ojji/ill 1 g x i^ijj lA^iqa'n .i*j CliULiAl 4 i\.ac. 

; 4-AIA! C_i'jItvIIj 

; jA IgJ ^g^-a^A! kplaJ <3_jiu*aa ^glj 4 Til V~i\l i»\l <3 jq>.n.a o^lc-j ^1 


for fl:=l to 4 do 
for f2:=l to 6 do 
S2:=S2+hcl[fl,f2]; 


; _jA l^J (j^alidl ^y.a^)A' (_5jAa*J! ^Llaill ^gjLlill ^»UaA! ya (2. 

for k:=l to 24 do 
begin 

if s2[k]=T then 
ss:=ss+p; 

p:=2*p; 

end; 

ajj^'l 4j f. ^_gi \ is.lj.iaJI kjjAaaJ! 4-aadl a Ja (3 

aJjaJlj ^O^jijuuJIyoAjjLiJI 

; jA 4_j (j«alaJI ^y,a^)A' 

image2.canvas.pixels[i,j]:=ss; 

j;qAn 4^11»a 4 ]\.ac. klla. dba-laAml 1 g ^gAI ^.UaAl JjJilaj (jl 

(jjj jfLuuj ')!' lg~nl.ay\ j! _yc- (j«*iy >«\l ^gJj l^JLaijj (jj*-a y } 4 n»<a 

.k3jjoJI jl 


•l*j a-Aa-all ajjj-sAI) 4 ]U.-iVI l^jULiJ o^l*lmlj ajjjusAI aJA CllULiA ^)jqAn\' (-Ai> 4_iLac- (j] 

4llald! ^.UaAl 1 g >«q i l ^A ( jjAAlJI cAA 

ajjj-all 4i2k^a 

( 4 Al g Al 4 y II x .all t 4 4\H» .all i 4_AjSH 4 y \\x .all 4 y \\ x a 4la^)<a 
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lijkuLA Sjjj-a JaIj ViVjflj <Ufi2jall Ajjj^ail diLAjill joiuu 9-6 


ldal*-a jjA) LgJ 4 Vii-all dllj --a^l 4 » nla i. 

jLi dlldli .-»18'i .all 4_^j!.}]! 4 -yglll 4_*_nla 


4_jj^)*JI 4_*ill ^gd dll .an^a]' ajjuiaj j] 

pK'i A j ^3 j_-a 1 ^al-i'i 4_aj^)ia 1c. 


4 il~v,all 4 'Ng lllj jjLLa jj£d La Lille- 4jtll ^j-uaillj L gAij_jil! ^I^Amt 


(V0Wels)(^J=^') j^UI dll •aj'l^S l-a& (jJJjaLJJj jj-a-uJi ^gJ! (jl i—ij^ja-al! j-aj 

^Lc. 4 jjjj^=i 4_aUa l_jjjuiIxs ^gJc. IgLIj-tA jLidi (_gljVli (Constants) 4L£Lmi! diLadjillj 

l_$\ i dll j.i-a^M ^l^)_d! die. ^ Vij-a 4_j_d ( _gjjjw<aJI (^gjlj^l! (_g^) -N.all) jLm-al! ^daj j_^AjJ 
J_Ja 4dij--a II 4_aUal! L-ljm La jl_J 4_iiLil! jl li-ali jj_i. ^g-d 4_iialj jjAi Lgiildji 
dllddjil dlld jjA) ^gJldlLji die. ^gjjt-a 11 jLuL-al! (j-a 4 gl'A-a jlalda ^gd C ll - Al j il 

^ IjdkV ^»j!-Ll! dld_jl! a 'l 1'i-y jj dll Lill j ^j_da_jl! 4 lih jj-SL 4_iijjk-aJl (jAiL-aa-dl! j 4_illc. 

1^-aAl JJjc. adc. 4^a jjjj (jillj (Duration) <^Laj]l ^j-A! j-aVL? ls^I! dijA! 

^ISdall 4 l nil A£.^yj) 


4 _adaduA 4 _uj^all diLadjiJl j Sjj^iSI AjC. jj 

dll j ajja-a (^i ) 4 iladi a (_gJ! diitS £-_^i l^I j-a 1 g jjlai dlj-al! a^jt^ill (Jjj^j 

-all j-a £-^ill !d& dlLlji^-a ^a ^julj-a]! (J-al*iil! 4_iilAa'il dlldj ( _ BMP £^_ji (ja dldZLal 
4 iL-a^l dlLiLuil Alin jl la»-.a dll_Lajjl^d (_^V ^dadli V l^jl 


(Phonemes of stopping) 4_iaajj]l djl^uj^l cd a dd > M I dia ^j-^l i_LlaiI 4^adli Ul 
Jl^l Jjd?JI jl tA. AvdA djlj^abu (Phonemes of attrition) AlAji djUg^illj 

j la'll! ^_jjj a^)jt^all a^^ 2 >. dlia- j-a 4-adadui-al! C )\ -an^all 4j^j-aaJlj 4_ji3^/! j la ill ^5!_j-a ^-dajJ 


4.11^11! 4 jL 111 ^gi 4-ilj-^all 4_iSl£uikV!j 4_iiajil! dlLad^ill ^"!_jj! ;(4) (Jj^. 


,-.i .. An 5 •. 


1 

ika^l (j lalll ^a!j-a 



r 



(_5jid 


LS 1 ^ 



L5^ 


. 



AF- 




Clj Ja 


dl 

l3 

S 

L 

cs — 









c 




L_J 



j 

£ 






AF- 


d_a 

Ja Cj 

CA A- 3 

LA 

c 



r 

E 










% 





j j_ya 

j 






Ljlj ajj-i^ (JLa*d-ui! j^-aJ c" l i~\ .\W-i jl jj*-a j-^a'iVl V 4 q ila-all jj— all 


dul£ 


(Duration) daV! jl-a ^jijt-all <—kLal! ^->^1 4-luullj La] t jl ajjit -^i pljjoi 

4_iaSjj]l dllj -.aVI If- (_gj Vi ^gdlllj 4-addj-ui_Al! ajldid-al! dll_alSLl! L-lm add \) (_^dJ! j_A 

. 4A£iAl dll^Vlj 
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; 4-iNI dlULaxllj \g ♦'I-"' ■ .i'ij 

ic. (_]£ CjUUj ^3° (Jjiur’dl (SCANNING) ^Aac- ejj^ll 3)N'i -S 
. (Decimal) ls j 2*JI A-^iL 4x.^ jj5 j A Ale. j (Pixel) «<A u^j^ 

^lAil! Jl (Decimal System) t> ajjt^->\l CjUIij 4 i list (Jj^^j 4 Ac. -l_i 

v 24 A! (A *jj^=2' A (Pixel) J5 u) (Binary System) 

^ 4£ji>1t,a 4 _LluLujI Cll5lj (_y« (jjSju ^_ya^C- (_j£ jjj LaJj _ ^^jLjilSI ^>1 All' ^^3 

cjljlVl oA ^ <jjl Ji] jli i (RGB <j'A' e^) 3 j3^'‘ jAAlVU j 4_iij£j 

0) <jJJ G ^jIjjj Ajjui (jj] (_]£] Ajjill a-All jjli 4■Nj'iilljj 4j 4 j^U. CjHj § j-y-yj 

.(255 

(Buffer Image ) <3=^j u3=*^ 3 33A? <* A« j>~A' sjULj 3° J^=l=JI 3*j . _=>. 

; _jA 4l^jAI o.Agj (jA'S \l 4 y\\x a\\ pjp.j _ 43aAUI (JAjAI ^ 4^1*1 VAN Aij 


forl:=0 to imagel.picture.height-1 do 
forj:=0 to image 1.picture.width-1 do 
begin 

z 1: =image 1 .canvas .pixels [i,j ]; 
for k:=l to 24 do 
begin 

if zl mod 2=0 then 
begin 

if k <= 8 then 
r[i,j]:=r[i,j]+'0' 
else if (k <= 16) then 
g[i,j]:=g[i,j]+’0’ 
else b[i,j]:=b[i,j]+'0'; 

end 

else 

begin 

if k <= 8 then 
r[i,j]:=r[i,j]+T 
else if (k<=16) then 
g[i,j]:=g[i,j]+T 
else b[i,j]:=b[i,j]+T; 

end; 

zl:=zl div 2; 
end; 

sl:=r[i,j]+g[i,j]+b[i,j]; 

end; 
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jUfrLj Female (8) j Male (8) f^ia(16) CjI j^aS (Jj-v ■ Cilia. 

(jjjj (5) (JjAiJIj ^jic. Ig'qlVn C'il,a\5 § ^IfilLa 

1 ^ \j i ^-.1 q'^ ^ diUli]! 


AjSISI^VI djLajjjall ^gic. eiiLal£]l;^5)cJj-^ 


ClllJ=L^5Ldl 

4_dSl! 

4^jlaldl 

l>“ j^ill 

JpAi.HA J4E- (jjC-JAuiA (jjiSjJ ^^Jc- 

iil.ia. 

1 

Un voice stop uy yy u^a y ,^-ic. ^ j^j 

sounds 

Jo3 

2 

Voiced stop sounds yy y^ y Cy y^> ^ lS y^ 

-dk 

3 

4£.jaxaa ^yc. 4 i£18~iV Cjljj-a! 4 j59 

o und-u0 

4 

yc- aajala (_yi)jjk-a 

£Jj^a 

5 

^ JAXJIA ^£>1 ^\\ \ Cll J ^-1C- ^*1 *S 1 

L ^a3 

6 

^jjC- jAjjLa (jj£l£aad £• jauia ^)JC- <5^2jJ Cll^-a 

jj^aa 

7 

L< * \ j 1 ^ J ^)-_lC. djj) ^cjoL>a ^)__IC. dj J ■■ 

C-lSjuJ 

8 


4 \i-Nnn 4^aLid! ClALala-dl (_j-a L_kLdl CllULlJ L_la-m ^jj 

Liaji (Binary system ^Uaill ^I 4lij^j juu 4_iL-a'il ejjj-all CjULj ^1 <jaLia)j 

(6)Jj^?Jlj <• CllULnj (j-aaliJI e_aLdl 4jlg_j <^1 <■ ‘d.a\t CjUUj ^jj tlua. 

lgj5Lal*-a /_)J>alSlLa]l ^a Ig'ilii; ((j.-»qV)4 .a\8\' ClALala-a ^»j 3 ^iajJ 


Igj^Lala-a ^a ^jj<aKigali (_y« (j^jl Ig'ilVll (j_uaa3)4.aWI dj5L«l*-<s ^j 3 jJ (6)<Jj-^-^ 


(^JjLill ^aa-ol 


HI 

HA 

68 

63 

Jj£3! .lit 

1.6837188208714 

1.5587301587314 

cs i^j]l .lAM 

5.24296675192747 

567.259489414091 


0.134057971014511 

0.15217391309199 

i/i ^JatsL) ^)j£l 

171.654874090915 

203.796046223512 

t gjqiL..iA 1 J^a-a 

438.90161801911 

538.168002302869 


40.464424903181 

117.22657992891 

4iiyi 

2.18937031118986 

3.842195215932 
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; i_iLall 4^jVn«.a\l tiALal*-all j 

;jj<Aqlt (j-a jli AlUall <LluJ # \ 

(_f«l_y*JI (ja jpsu i_£A 1I (Amplitude) elljjL^all ( *_ujj Jjilill 4-£jj*-al! ajL^VI 4iUa (JiLaJ 

; tilli j’tkajJ 4_}lljll 4jAl*-allj t f ->18'i.all 4jjj)-» loll j’tjAajJ ^gjll 4 a $ oil 


N -1 


En — y [A (m).W(n + m)\ 


.( 66 ) 


; LaAk- 

CllLiutll jlla! (JlLaj =N 
tllljlla)/! AAc- (JiLaJ =n 

(m) ejejLij Jiaj = X(m) 

<LaAVn«.all oASlill (JlLaj = W(m) 


cs-f* (10-20) <j£ ^j' j-2 £* jda) J^l 4_uc. (200-100) c> cj' J-9 

.4_ijlj 

; ftialijlt A^uu .2 

( _ 5 k«sJ)]l jj~\.all CAjj^al! 4^».^a 4_i)jj^all ojLuAl ^^3 t"lAa. 1 (_£Allj 

4_i11j 1I 4lAl*-allj ‘((j-aj)!^ jj^-al (_£A*j a j-a (_]£ ojLailill ^falsll! t" l,1\ 1 ) 

; till A 

Zn = |sgn[X (m) - sgn[X (m - l)|w(n - m) 

Sgn(X(n))= 1 for X(n)>0 .(68) 

-1 fnr Y^nVO 

; LaAk- 

.(n-n-1) u£ 2 ja^j ls ji^all 2 -Llilll 

[X(n)] # sing[X(n-1)].(69) 


• [Fs] *— '1 jp jAa-aj [F0] AAjj tilllaj tlljja*all ejUjj tlul£ IaIs 


Zcr = 2F0/Fs .(70) 

F0 = ( Zcr * Fs) 12 .(71) 


: <> jl' .3 

ojj^aJ ^ 18 'i.all o.Aa!i*-al! (_^a!_jkll ^fia'ij Clljj^ail £jjj^ 1 ! tljljjxj (jjjfiaj 

(_JSojj (_£jLaJ>Ali JaijAall ^ tAjljjiAll 4 4iiUa ^ tAjljjijll oAia. 

; till A ^jAajj 4_ilt!li! 4lAl*-all j jLuuall 
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AM 

Mn— 'y'X(m) * Win + m) 


m 


(72). 


: (Hamming Window) ^ ^JLLb ^ siaUll U) 


0.5 - 0.46 cos( l7in /( N - 1)) 


W (n) = 


0 


otherwise 


0 < n < N - 1 


(73) 


jSj^uallj jiLiu 

; 4_iM! (J^j-alb 

j.-Vic. (JS CjUUj !■_ '->>> 1.1 oj)tn\| 0 La ^ ; *LijI Jib'll 4 -y\l«,a\' -I 

Cffl' 

; ajlrvll s^J (j-aLiJI (4*6) '^-^aC.I AJLuij i_s_jiLua 4 j«j^)Ij 4 bl n 4ijb^ixa 

W:=l; 


for fl:=l to 4 do 
for f2:=l to 6 do 
begin 

hl[fl,f2]:=sl[w]; 

inc(w); 

end; 

; 4 4 y\\x .all 4jLk^a-L_l 


i ajja-all CjUUj ^)ibTn ^glc- 4i^j<dl eJA ^glc- JLabtj 4 ~sl -sj j ^13a ill aaliS (jl 

d'iVi 4_lj_j] 4 fi\-s ^ic- ^^JLilbj 4J3j l U.'~».a\l bLa i_S_jiu<a ji aJ4aC-i (jjj La (Jl.ij| 4_jLaC- 

t aJu-^Jl bLa ^gic. 4jli 4 ^mlbj _ 4 iL-^Vl ^k 4_jic- ClblS Lac. 

; 4jjVI allVt^JL a La 4 -vll» .all 4 jLc- (jSaj 

; 4ij t u*a.all i j£j _ t 


J j-aC. I_a - ^ 4 r u 

l_a- Jl j-aC. 4* u *-i\ 


: (Swapping ) J'4?V' .2 

4ijSt^L 4 t «*il ~v\| bAaC-VI (jAJ La (JIAjI 
bSj'U.'i.alb 4 i.s->\ -nII i _Sj^aJI (_jjJ La (JIAjI 
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t (jjjfSaJ IgJa-USj 


(. qtiVi 4julxa jjq/In 4_iLac. A^jj 4jla (j-iilLaJl U]£ ^j 


for fl:=l to 4 do 

for f2:=l to 6 do 

he 1 [f 1 ,f2] :=hl [f 1 ,strtoint(editl .text[f2])]; 


; jl^Jaj j 4 -n\ 1 »,a\l 

cliljfi-vL o^jSjuuJI a-li-laJl ^gi 1 g » J t-A jiq>1n dlULnll 4 i\.ac. 


4JUJ1 


; jA IgJ (j-alidl 4_pl^l 43_jiL«£ia ^gl] 4 jjl Till \1 kSjiu^a-a o^lc- j (1 


for fl:=l to 4 do 
for f2:=l to 6 do 

S2:=S2+hcl[fl,f2]; 

; _jA ^ ^^Uail! ^glj ^gjUlil! ^Uaill (j-a 


for k:=l to 24 do 
begin 

if s2[k]=T then 


ss:=ss+p; 

p:=2*p; 

end; 

4j (j^n-vv,a\l a (_yzsjxl\ aJuAiJI 4-(uaJI a^A £jaiaj 

; j& 4_j (jsi\ -vlt i (a^)ijui.<aII)a.lj.laJt 

image2.canvas.pixels[i,j]:=ss; 


;ajjt^i\lj 1—iLail tils 4l2kj-a 

; 4_Jllll dlLLajdlj (JlLaJJ 
ajjt.-i\l (JilVi 42LaC- sf^ 

(4 pig ill 4 -n\ 1 » .all v 4 ifimjil 4_aJl*-a]| i 4 -vll ».a\l 4 -n\1 »a 4uLac. 

^)iq>«MI c^lil ^.'I'v’ni.ini.i (_£.2! qs *\ •vlt ^gll-l^l ^laLall (jjojSa-a ^l^aJLoil £-a 

ItoaV 


^Uaill (jjfiaj Ca\jU\ ^gllall (95) VI lalry-all 
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; ^Oaiil Jja^nil t^3j 4_iLaC. (_)^ SuW j 


*• 




Cipher image 
The key: 261534 


Decipher image 

The inverse of key:315642 

-► 




Cipher image 
The key: 416235 


Decipher image 

The inverse of key:245163 


^kVnuljj (128*128 ) <- ^.al 4_iLac- ^iajj (96) 


0 . 1 c- 
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(j>s (10*10) ^~n ^JaLaJ 4-ljjil! ^iiill ^iajJ (4)Jj-^ 

J31 llajll (JliLa ^^3 A^a.W’uM^li 


pixels 

PixO 

Pixl 

Pix2 

Pix3 

Pix4 

Pix5 

Pix6 

Pix7 

Pix8 

Pix9 

PixO 

14929332 

14929332 

14929078 

15060664 

14994871 

14863285 

15060405 

15126198 

14994867 

14994867 

Pixl 

14929587 

14863539 

14929078 

14994871 

14929078 

14797492 

15126198 

14928819 

14863281 

15060660 

Pix2 

14929332 

14863539 

14929078 

14994871 

14994871 

14929078 

15060405 

14928819 

14994867 

15126453 

Pix3 

14929332 

14929332 

14994871 

15126457 

15126457 

15126711 

14863026 

15060405 

15258039 

15192246 

Pix4 

14863539 

14929332 

14994871 

15060664 

15126711 

15126711 

14928819 

14994867 

15192246 

15258039 

Pix5 

14863539 

14929332 

14994871 

14994871 

14929332 

14929332 

15126453 

14797488 

14797488 

15192759 

Pix6 

14863539 

14929332 

14995125 

14929332 

14863539 

14863539 

15192246 

14929074 

14732208 

15061173 

Pix7 

14863539 

14995125 

15060918 

14995125 

14929332 

14929332 

15060660 

15192759 

15061173 

14864308 

Pix8 

14797746 

14995125 

14863539 

14995125 

14995380 

15192759 

15061173 

15192759 

15324345 

14930101 

Pix9 

14863539 

14995125 

14863539 

14929332 

14929587 

15061173 

15061173 

14929587 

15127480 

14733237 
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o!ilc-i (JjAaJ! A nl Till ^jJajj (5)<Jj- 


pixel 

PixO 

Pixl 

Pix2 

Pix3 

Pix4 

Pix5 

Pix6 

Pix7 

PixS 

Pix9 


001011 

001011 

011011 

000111 

moil 

101011 

101011 

011011 

110011 

110011 

PixO 

011011 

011011 

010011 

010111 

011011 

011101 

011011 

010111 

011011 

011011 

001111 

001111 

001111 

001110 

001100 

001101 

001110 

001101 

001100 

001100 


000111 

000111 

000111 

loom 

loom 

000111 

loom 

loom 

loom 

loom 


110011 

110011 

011011 

moil 

011011 

001011 

011011 

110011 

100011 

001011 

Pixl 

010111 

010011 

010011 

011011 

010011 

010101 

010111 

011101 

011101 

010111 

001111 

001101 

001111 

001100 

001111 

001110 

001101 

001111 

001101 

001110 


000111 

000111 

000111 

loom 

000111 

000111 

loom 

000111 

000111 

loom 


001011 

110011 

011011 

moil 

moil 

011011 

101011 

110011 

110011 

101011 

Pix2 

011011 

010011 

010011 

011011 

011011 

010011 

011011 

011101 

011011 

011111 

001111 

001101 

001111 

001100 

001100 

001111 

001110 

001111 

001100 

001101 


000111 

000111 

000111 

loom 

loom 

000111 

loom 

000111 

loom 

loom 


001011 

001011 

111011 

loom 

loom 

moil 

010011 

101011 

moil 

011011 

Pix3 

011011 

011011 

011011 

011111 

011111 

010000 

010101 

011011 

011000 

010000 

001111 

001111 

001100 

001101 

001101 

101101 

001101 

001110 

101100 

101111 


000111 

000111 

100111 

loom 

loom 

loom 

000111 

loom 

010111 

loom 


110011 

001011 

111011 

000111 

moil 

moil 

110011 

110011 

011011 

moil 

Pix4 

010011 

001101 

011011 

001111 

011011 

001100 

010111 

001110 

010000 

101101 

010000 

101101 

011101 

001111 

011011 

001100 

010000 

101111 

011000 

101100 


000111 

000111 

loom 

loom 

loom 

loom 

000111 

loom 

loom 

010111 


110011 

001011 

moil 

moil 

001011 

001011 

101011 

000011 

000011 

moil 

Pix5 

010011 

011011 

011011 

011011 

011011 

011011 

011111 

010101 

010101 

010100 

001101 

001111 

001100 

001100 

001111 

001111 

001101 

001110 

001110 

101111 


000111 

000111 

loom 

loom 

000111 

000111 

loom 

000111 

000111 

loom 


110011 

001011 

101011 

001011 

110011 

110011 

011011 

010011 

000011 

101011 

Pix6 

010011 

011011 

010111 

011011 

010011 

010011 

010000 

010011 

011101 

010000 

001101 

001111 

001100 

001111 

001101 

001101 

101111 

001111 

001100 

101110 


000111 

000111 

loom 

000111 

000111 

000111 

loom 

000111 

000111 

loom 


110011 

101011 

011011 

101011 

001011 

001011 

001011 

moil 

101011 

001011 

Pix7 

010011 

010111 

011111 

010111 

011011 

011011 

010111 

010100 

010000 

011111 

001101 

001100 

001110 

001100 

001111 

001111 

001110 

101111 

101110 

001101 


000111 

100111 

loom 

loom 

000111 

000111 

loom 

loom 

loom 

000111 


010011 

101011 

110011 

101011 

001011 

moil 

101011 

moil 

loom 

101011 

Pix8 

011101 

010111 

010011 

010111 

011111 

010100 

010000 

010100 

010010 

010000 

001110 

001100 

001101 

001100 

001100 

101111 

101110 

101111 

101110 

101111 


000111 

100111 

000111 

loom 

loom 

loom 

loom 

loom 

010111 

000111 


110011 

101011 

110011 

001011 

110011 

101011 

101011 

110011 

000111 

101011 

Pix9 

010011 

010111 

010011 

011011 

010111 

010000 

010000 

010111 

011100 

011111 

001101 

001100 

001101 

001111 

001111 

101110 

101110 

001111 

101101 

001100 


000111 

loom 

000111 

000111 

000111 

loom 

loom 

000111 

loom 

000111 
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(jnuVill jjia ^l.*iVn«l 

#include<iostream.h> 

#include<math.h> 

#include<alloc.h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio .h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcnd.h> 

#include<string. h> 

#include<io.h> 

#include<float. h> 
typedef struct { 
char id[2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclrused; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[100][100],a[100][100]; 
int mask[9]={0,l,0,l,5,l,0,l,0}; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 

int detectsvga(void) 

{return 0; 
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} 

void init_graph(void) 

{inti; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2],color [i] [ 11, color [i] [0]); 

} 

/////////////////////////////// 

void main() 

{clrscr(); 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscr(); 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen (fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/image//////////////////// 

int xl,yl; 

init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
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for(j=0 ;j <=bmp. width-1 ;j++) 
{g r [i] U ] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

int ii=0;int 1; 
int s=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 

for(int k=i;k<i+3;k+-i-) 
for(int l=j;l<j+3;l-H-) 

{if(ii== 11 lii==31 lii==51 lii==7) 
s=s+gr[k] [l]*(0-mask[ii]); 
else 

s=s+gr[k] [1] *mask[ii]; 
ii++; 

} 

a[i+l][j+l]=s; 

s=0; 

ii=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j=0 ;j < 100 ;j++) 
putpixel(j+100,i,a[i] [j ]); 
fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraph(); 

} 

//return(O); 

////////////////////////////// 
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CllLiLaaJI ~'.'wV.iV 


1- cut[l] 

2- cut[2] 

3- cut[3] 

4- cut[4] 

5- zoero order zooming 

6- average zooming 

7- first convolution 

8- general zomming 

9- add 

10- sub 

11- mult 

12- div 

13- and 

14- or 

15- not 

Sol: 

#include<iostream.h> 

#include<math.h> 

#include<alloc.h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio .h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string. h> 

#include<io.h> 

#include<float. h> 

typedef struct { 

char id[2]; 

long filesize; 

int reseued[2]; 

long headersize; 

long infosize; 

long width; 

long depth; 

int biplanes; 

int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
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long biypelspermeter; 
long biclrused; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd,*ff; 
int compute(int); 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100][ 100],grl [100][100]; 
unsigned char far a[ 100] [100]; 
unsigned char far al[100][200],a2[200][200]; 
unsigned char far n 1 [ 100] [ 100]; 
unsigned char color[256][3]; 
unsigned char far bl [200] [200]; 
unsigned char far b2[205][205]; 
unsigned char far b3 [200] [200]; 
float maskl[9]={ 0.25,0.5,0.25,0.5,1,0.5,0.25,0.5,0.25}; 
bmphead bmp; 
float mask[3][3]; 

/*int k=0; 

for(int ii=0;ii<3;ii++) 

{for(int j j=0 ;j j <3 ;j j++) 
mask[ii] [] j ] =mask 1 [k] ;k++;} */ 

//////////////////////////////// 
int detectsvga(void) 

[return 0; 

} 

void init_graph(void) 

[inti; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver, &gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2],color [i] [ 1 ],color [i] [0]); 

} 

int compute(int xl) 

[int x[9]; 
for(i=0;i<8;i++) 

[x[i]=xl%2; 
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xl=xl/2; 

} 

for(i=0;i<8;i++) 

{if(x[i]==0) 
x[i]=l ; 
if (x[i]==l) 
x[i]=0; 

} 

int s=0; 
int j=7; 

for(i=0;i<8;i++) 

{int l=pow(2j); 
s=s+(l*x[i]); 

j--; 

} 

return s; 

} 

/////////////////////////////// 
void main() 

{clrscr(); 
int no; 

char cl,c2,c3,c4; 

char bmp_line[1024],file_name[25],file_namel [25] 
long lw,nw; 
float n,x; 
clrscr(); 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen (fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 
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printf("enter file name to be loaded » "); 
scanf("%s",file_namel); 

cout« "##########"« "\n"; 

cout«"**********"«"\n"' 

cout«"l-cut[l]"«"\n"; 

cout«"2-cut[2]"«"\n"; 

cout«"3-cut[3]"«"\n"; 

cout«"4-cut[4]"«"\n"; 

cout«"5-zoero order zooming"«"\n"; 

cout«"6-average zooming"«"\n"; 

cout«"7-first convolution"«"\n"; 

cout«"8-general zomming"«"\n"; 

cout«"9-add"«"\n"; 

cout«" 10-sub"«"\n"; 

cout«" 1 l-mult"«"\n"; 

cout«"12-div"«"\n"; 

cout«"13-and"«"\n"; 

cout«" 14-or"«"\n"; 

cout«"15-not"«"\n"; 

cout«" ********************* **"«"\n"' 

cout«"****inter yout selection**** 
cin»no; 


/////////////array/of/image//////////////////// 
void d(); 

{int r=99; 

/*unsigned char far*/ 
cout«r; 

} 

long int xl,yl; 
init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp .width-1 ;j++) 

{gr [i] [) 1 =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

getchar(); 
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switch(no) 

{ case 1: 

for(i=0;i<50;i++) 

for(j=0;j<50;j++) 

{grl[i][j]=gr[i][j]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 

} break; 

///////////////////////////// 
case 2: 

for(i=0;i<50;i++) 

for(j=50;j<=100;j++) 

{grl [i] [j]=gr[i] [j]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 

} break; 

////////////////////////// 
case 3: 

for(i=50;i<= 100;i++) 
for(j=0;j<50;j++) 

{grl [i] [j ]=gr [i] [j ]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 

{break; 

///////////////////////// 
case 4: 

for(i=50;i<= 100;i++) 
for(j=50;j<=100;j++) 

{gr 1 [i] [j ]=gr [i] [j ]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 

{break; 

////////////////////////// 
case 5: 

{for(i=0;i<=bmp.depth;i++) 
{xl=0; 

for(j=0 ;j <=bmp. width ;j++) 

{al[i][xl]=gr[i][j]; 

xln—h; 

al[i][xl]=gr[i][j]; 
xln—h; 

}} 

for(i=0;i<=2*bmp.depth;i++) 

{y 1=0; 

for (j =0 ;j <=bmp .width ;j++) 
(a2[yl][i]=al [j][i{; 
yl++; 
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a2[yl][i]=al[j][i]; 

yi++;}} 

for(i=0;i<=2*bmp.depth;i++) 
for (j=0 ;j <=2*bmp. width ;j++) 
putpixel(j+101 ,i, a2 [i] [] ]); 

} break; 

////////////////////////////// 

case 6: 

{for(i=0;i<=bmp.depth;i++) 

{xl=0; 

for(j=0 ;j <=bmp. width ;j++) 

{al [i] [xl]=gr[i][j]; 
xln—h; 

al [i] [x 1 ]=(gr[i] [j]+gr[i] G+1 ])/2; 

xln—h; 

}} 

for(i=0;i<=2*bmp.depth;i++) 

{yi=0; 

for (j =0 ;j <=bmp. width ;j++) 

{a2[yl][i]=al[j][i]; 

yi++; 

a2[yl][i]=(al[j][i]+al[j+l][i])/2; 

yi++;}} 

for(i=0;i<=2*bmp.depth;i++) 
for (j=0 ;j <=2*bmp. width ;j++) 
putpixel(j+101 ,i, a2 [i] [j ]); 

} break; 

//////////////////////// 

case 7: 

{int ii=0; 

for(i=0 ;i< 100 ;i++) 

{for (j=0 ;j < 100 ;j++) 
t> 1 [ii] [jl—0; 
ii++; 

for (j=0 ;j < 100 ;j++) 
bl[ii][j]=gr[i][j]; 
iin—h; 

} 

for(j=0;j<100;j++) 

bl[ii][j]; 

intjj=0; 

for(j=0;j<100;j++) 
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{for(i=0 ;i<201 ;i++) 
b2[i][jj]=0; 

jj++; 

for(j=0;j<201;j++) 

b2[i][jj]=bl[i][j]; 

jj++; 

} 

ii=0; 

int s=0;int k,l; 

for(i=0;i<199;i++) 

for(j=0;j<199;j++) 

{for(k=i ;k<i+3 ;k++) 
for(l=j;l<j+3;l++) 

{s=s+(b2[k] [1] *maskl [ii]); 

i++; 

} 

b3[i][j]=s; 
ii=0; s=0; 

} 

for(i=0;i<199;i++) 

for(j=0;j<199;j++) 

putpixel(j+150,i,b3[i][j]); 

}break; 

/////////////////////// 
case 15: 

{for(i=0 ;i< 100 ;i++) 
for(j=0;j<100;j++) 

{int l=compute(gr[i][]]); 

nl[i][j]=l; 

putpixel(j+100,i,n 1 [i] [j ]); 

} 

}} 

fclose(fp); 

ff=fopen(file_name 1 ,"rb"); 
fread(&bmp, 1, sizeof(bmphead),ff); 

for(i=0;i< 255;++i) 

{cl=fgetc(ff); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(ff); 

c2=c2»2; 

color[i][l]=c2; 
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c3=fgetc(ff); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(ff); 

} 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(ff,lw,0); 
fread(bmp_line,nw,l,ff); 
for(j=0 ;j <=bmp .width-1 ;j++) 

{a[i] [j]=bmp_line[j]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

//histogram(); 

getchar(); 

getchar(); 

closegraph(); 

} 

//return(O); 

: histogram «^ j jj 

#include<iostream.h> 

#include<math.h> 

#include<alloc. h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio.h> 

#include<conio .h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string.h> 

#include<io.h> 

#include<float.h> 
typedef struct { 
char id [2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
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long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclrused; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd,*ff; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100][ 100],grl [100][100]; 
unsigned char far gr2 [ 100] [ 100]; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 
int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{inti; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color {i] [2], color [i] [ 11,color {i] [0]); 

} 

//////////////////////////////// 
void main() 

{clrscrO; 

char cl,c2,c3,c4,c; 

char bmp_line[1024],file_name[25],file_namel [25]; 
long lw,nw; 
float n,x; 
clrscr(); 

printf("enter file name to be loaded » "); 
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scanf(" %s" ,file_name); 
fp=fopen (fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 
for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

printf("enter anather file name to be loaded » ") 

scanf("%s",file_namel); 
int xl,yl; 
init_graph(); 

nw=4*((bmp.width+3)/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp .width-1 ;j++) 

{gr[i][j] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

fclose(fp); 

/////////////array/of/image//////////////////// 

getchar(); 

getchar(); 

ff=fopen(file_namel,"rb"); 
fread(&bmp, 1, sizeof(bmphead),ff); 
for(i=0;i< 255;++i) 

{cl=fgetc(ff); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(ff); 

c2=c2»2; 
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color[i][l]=c2; 

c3=fgetc(ff); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(ff); 

} 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp.depth-1 )*nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(ff,lw,0); 
fread(bmp_line,nw, l,ff); 
for (j=0 ;j <=bmp .width-1 ;j++) 

{gr 1 [i] [j] =bmp_line [j ]; 
putpixel(j+100,i,bmp_line [j ]); 
} 

lw=lw-nw; 

} 

fclose(ff); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraph(); 

} 

//return(O); 

////////////////////////////// 


madian jj 


#include<iostream.h> 
#include<math.h> 
#include<alloc.h> 
#include<graphic s .h> 
#include<dos.h> 
#include<stdio .h> 
#include<conio.h> 
#include<stdlib.h> 
#include<fcntl.h> 
#include<string. h> 
#include<io.h> 
#include<float. h> 
typedef struct { 
char id[2]; 
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long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclrused; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [100]; 
unsigned char ss[9]; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 

int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{inti; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2],color [i] [ 1 ],color [i] [0]); 

} 

/////////////////////////////// 

void main() 

{clrscrO; 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
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long lw,nw; 
float n,x; 
clrscr(); 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen (f i 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/image//////////////////// 

int xl,yl; 

init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 

{gr[i][j] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

int l,s; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{int x=0; 

for(int k=i;k<i+3;k+-i-) 
for(int l=j;l<j+3;l-H-) 

{ss[x]=gr[k] [1]; 

XH—K 

} 
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for(int tl= 0 ;tl< 8 ;tl++) 
{for(int t2=tl+l;t2<9;t2++) 
{if(ss[tl ]>ss[t 2 ]) 

{int o=ss[tl]; 
ss[tl]=ss[t 2 ]; 
ss[t 2 ]=o; 

}}} 

s=ss[4]; 

a[i][j]=s; 

} 

for(i =0 ;i< 100 ;i++) 
for(j— 0 ;j< 100 ;j++) 
putpixel(j+l 10 ,i,a[i][j]); 
fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraph(); 

} 

//return(O); 

////////////////////////////// 


Recorce 5 ^ 2 jj 


#include<iostream.h> 

#include<math.h> 

#include<alloc. h> 

#include<graphics.h> 

#include<dos.h> 

#include<stdio.h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcnd.h> 

#include<string.h> 

#include<io.h> 

#include<float.h> 

typedef struct { 

char id [ 2 ]; 

long filesize; 

int reseued[ 2 ]; 

long headersize; 
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long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclrused; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [ 100]; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 
int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{inti; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color {i] [2], color [i] [ 11,color {i] [0]); 

} 

/////////////////////////////// 
void main() 

{clrscrO; 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscr(); 

printf("enter file name to be loaded » "); 
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scanf(" %s" ,file_name); 

fp=fopen(file_name,''rb"); 

fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/image//////////////////// 
void d(); 

{int r=99; 
cout«r; 

} 

int xl,yl; 
init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 

{gr[i][j] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraph(); 

} 

//return(O); 

////////////////////////////// 
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Robert filter ^4 jj 


#include<math.h> 

#include<iostream.h> 

#include<math.h> 

#include<alloc.h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio .h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string. h> 

#include<io.h> 

#include<float. h> 
typedef struct { 
char id[2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclrused; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [ 100]; 
int z[4]; 

unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 
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int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{inti; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2],color [i] [ 1 ],color [i] [0]); 

} 

/////////////////////////////// 
void main() 

{clrscr(); 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscr(); 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen(fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/image//////////////////// 

int xl,yl; 

init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 
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{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 
{gr[i] [j] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 


int 1; 
int ss=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{int x=0; 

for(int k=i;k<i+2;k+-i-) 
for(int l=j;l<j+2;l-H-) 

{z[x]=gr[k] [1]; 

XH—h J 

} 

int sl=(z[2]-z[l])*(z[2]-z[l]); 

int s2=(z[3]-z[0])*(z[3]-z[0]); 

ss=sqrt(sl+s2); 

a[i+l][j+l]=ss; 

ss=0; 

} 

for(i=0 ;i< 100 ;i++) 

for(j=0 ;j < 100 ;j++) 

putpixel(j+110,i,a[i][j]); 

getchar(); 

getchar(); 

getchar(); 

fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraph(); 

} 

//return(O); 

////////////////////////////// 
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: Robinson filter jj 


#include<iostream.h> 

#include<alloc. h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio.h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string.h> 

#include<io.h> 

#include<float.h> 
typedef struct { 
char id [2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclrused; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,xl,yl; 
int gdriver,gmode; 
int s; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [ 100]; 
int mask0[9]={-l,0,1,-2,0,2,-1,0,1}; 
int maskl[9]={0,l,2,-l,0,l,-2,-l,0}; 
int mask2[9]={1,2,1,0,0,0,-1 ,-2,-1}; 
int mask3[9]={2,l,0,l,0,-l,0,-l,-2}; 
int mask4[9]={ 1,0,-1,2,0,-2,1,0,-1}; 
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int mask5 [9]={0,-1 ,-2,1,0,-1,2,1,0}; 
int mask6[9]={-1,-2,-1,0,0,0,1,2,1}; 
int mask7 [9]={-2,-1,0,-1,0,1,0,1,2}; 
int max[ 8 ]; 

unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 
int detectsvga(void) 

{return 0 ; 

} 

void init_graph(void) 

{inti; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [ 2 ],color [i] [ 1 ], color [i] [ 0 ]); 

} 

/////////////////////////////// 
void main() 

{clrscr(); 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscr(); 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen (fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][ 0 ]=cl; 

c 2 =fgetc(fp); 

c 2 =c 2 » 2 ; 

color[i][l]=c 2 ; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 
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} 

/////////////array/of/image//////////////////// 
int xl,yl; 

int s0,sl,s2,s3,s4,s5,s6,s7; 
init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0;j <=bmp .width-1 ;j++) 

{gr [i] [j ] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

s0=0;sl=0;s2=0;s3=0;s4=0;s5=0;s6=0;s7=0; 
int z=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 

for(int k=i;k<i+3;k-H-) 
for(int l=j;l<j+3;l-H-) 

{ 

sO=sO+(gr[k] [l]*maskO[z]); 
s 1=s 1+(gr [k] [1] *mask 1 [z]); 
s2=s2+(gr [k] [1] *mask2 [z]); 
s3=s3+(gr[k] [l]*mask3[z]); 
s4=s4+(gr [k] [1] *mask4 [z]); 
s5=s5+(gr[k] [l]*mask5[z]); 
s6=s6+(gr [k] [1] *mask6 [z]); 
s7=s7+(gr[k] [l]*mask7[z]); 
z+-1-; 

} 

max[0]=s0; 

max[l]=sl; 

max[2]=s2; 

max[3]=s3; 

max[4]=s4; 

max[5]=s5; 

max[6]=s6; 

max[7]=s7; 

x=0; 
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for(int t=0;t<8;t++) 
{if(max[t]>=x) 
x=max[t];} 
a[i+l][j+l]=x; 
z=0; 

s0=0; sl=0; 

s2=0; s3=0; s4=0; s5=0; 
s6=0; s7=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+110,i,a[i][j]); 
fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraph(); 

} 

//return(O); 

////////////////////////////// 


4 CiLLjdl 


#include<math.h> 

#include<iostream.h> 

#include<math.h> 

#include<alloc.h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio .h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcnti.h> 

#include<string. h> 

#include<io.h> 

#include<float. h> 

typedef struct { 

char id[2]; 

long filesize; 

int reseued[2]; 
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long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclrused; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,l,t,z,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100] [ 100],gr 1 [ 1600],gr3 [ 12800]; 

unsigned char far gl[100],gr4[200][200],g2[255]; 

unsigned char far a[ 100] [100]; 

unsigned char far b 1 [ 100] [ 100]; 

unsigned char far x2[10]; 

unsigned char far gr2[100]; 

unsigned char far g3[100]; 

unsigned char far zl[4]; 

int f0[9]={-3,-3,5,-3,0,5,-3,-3,5}; 

int fl [9]={-3,5,5,-3,0,5,-3,-3,-3}; 

int f2[9]={ 5,5,5,-3,0,-3,-3,-3,-3}; 

int f3 [9]={ 5,5,-3,5,0,-3,-3 ,-3,-3}; 

int f4[9]={5,-3,-3,5,0,-3,5,-3,-3}; 

int f5[9]={-3,-3,-3,5,0,-3,5,5,-3}; 

int f6[9]={-3,-3,-3,-3,0,-3,5,5,5}; 

int f7[9]={-3,-3,-3,-3,0,5,-3,5,5}; 

unsigned char ss[9]; 

float maskl[9]={0.1,0.1,0.1,0.1,0.1,0.1,0.1,0.1,0.1}; 

int mask[9]={0,l,0,l,5,l,0,l,0}; 

int maskl 1 [9]={ (0,-2,-1 ),(0,0,0),(1,2,1)}; 

int maskl2[9]={(-l, -2,-1),(0,0,0),(1,2,1)}; 

int nl[9]={(-l,-1,-1),(0,0,0),(1,1,1)}; 
int n2[9]={(-l,-1,-1),(0,0,0),(1,1,1)}; 
int 17 [9]={-2,-1,0,-1,0,-1,0,1,2}; 
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int 10[9]={-1,0,1 ,-2,0,2,-1,0,1}; 
int 11 [9]={ 0,1,2,-1,0,1,-2,-1,0}; 
int 12[9]={ 1,2,1,0,0,0,-1,-2,-1}; 
int 13 [9]={ 2,1,0,1,0,-1,0,-1,-2}; 
int 14[9]={ 1,0,-1,2,0,-2,1,0,-1}; 
int 15[9]={0,-1,-2,1,0,-1,2,1,0}; 
int 16[9]={ -1 ,-2,-1,0,0,0,1,2,1}; 
int max[8]; 

unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 

int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{inti; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2],color [i] [ 1 ], color [i] [0]); 

} 

//////////////////////////////// 
void pro(); 

void main() 

{clrscr(); 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscr(); 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen (f i 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 
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c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

cout«"\n"; 

cout«"*l..or"«"\n"«"\n"; 

cout«"*2..not"«"\n"«"\n"; 

cout«"*3..and"«"\n"«"\n"; 

cout«"*4..meanfilter"«"\n"«"\n"; 

cout«" * 5.. medainfilter"«"\n"; 

cout«"*6..enhancment"«"\n"; 

cout«"*7..robert"«"\n"; 

cout«"*8..sobel"«"\n"; 

cout«"*9..prewit"«"\n"; 

cout«"*10..robinson"«"\n"; 

cout«"* 11 ..kirsch"«"\n"; 

cout«"* 12..histogram" «"\n"; 

cout«" 13*..proparity "«"\n"; 

cout«" 13*..standard deviation\n"; 

cout«"14:mean*********** enter your 

'l' 5^ 'I' 'l' ^ 'l' 5^ 'I' 

int no; 
cin»no; 

/////////////array/of/image//////////////////// 

int xl,yl; 

init_graph(); 

nw=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0;j <=bmp .width-1 ;j++) 

{gr[i][j] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

fclose(fp); 
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getchar(); 

getchar(); 

/////////////////////// 

switch (no) 

{case 1: 

{ 

for(int i=0;i<100;i++) 
for(j —0 ;j < 100 ;j++) 
a[i][j]=254; 
for(i=0;i<30;i++) 
for(j=0;j<30;j++) 
a[i][j]=0; 

for(i=0;i<100;i++) 
for(j=0;j<100;j++) 
putpixel(j+100,i,a[i] [j ]); 
for(i=0 ;i< 100 ;i++) 
for(j —0 ;j < 100 ;j++) 

{int t=gr[i][j]; 
int tl=a[i][j]; 
for(int i2=7;i2>=0;i2—) 
{gl[i2]=t%2; 
t=t/2; 

gr2[i2]=tl%2; 

tl=tl/2; 

} 

for(int 1=0;1<8;1++) 
gr3 [l]=g 1 [1] Igr2 [1]; 
int c=2; z=7;l=0;int il=0; 
for(int j 1 =0 ;j 1 <8 ;j 1 ++) 

{int t2=pow(c,z);z=z-l; 

x2[jl]=t2*gr3[il]; 

l=l+x2[jl];il=il+l; 

} 

if (1>254) 

1=254; 
bl[i][j]= 1; 

} 

getchar(); 
for(i=0 ;i< 100 ;i++) 
for(j=0 ;j < 100 ;j++) 
putpixel(j+110,i+110,b 1 [i] [j ]); 
getchar(); 
getchar(); 
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{break; 

/////////////////////////////////////// 

case 2: 

{ for(i=0;i<bmp.depth;i++) 
for(j=0;j <bmp .width ;j++) 

{ intt=gr[i][j]; 
for(int i2=7;i2>=0;i2—) 
{gr2[i2]=t%2; 
t=t/2; 

} 

for(int 1=0;1<8;1++) 

{ if(gr2[l]==0) 
gr2[l]=l ; 
else 

gr2[l]=0; 

} 

int c=2; 

int z=7;l=0;int il=0; 
for(int j 1 =0;j 1 <8 ;j 1 ++) 

{int t2=pow(c,z);z=z-l; 
gr 1 □ 1 ]=t2 * gr2 [i 1 ]; 
l=l+grl[jl];il=il+l; 

} 

if (1>255) 

1=255; 
gr4 [i] [j]=l; 

} 

for(i=0 ;i<bmp. depth ;i++) 
for(j =0 ;j <bmp. width ;j++) 
putpixel(j+100,i+100,gr4 [i] [j ]); 
} 

getchar(); 

getchar(); 

getchar(); 

break; 

/////////////////////////////////////// 

case 3: 

{for(int i=0;i<100;i++) 
for(j =0 ;j < 100 ;j++) 
a[i][j]=0; 
for(i=0;i<30;i++) 
for(j=0;j<30;j++) 
a[i][j]=254; 
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for(i=0;i<100;i++) 
for(j=0;j<100;j++) 
putpixel(j+100,i,a[i] [j ]); 
for(i=0 ;i< 100 ;i++) 
for(j—0 ;j < 100 ;j++) 

{int t=gr[i][j]; 
int tl=a[i][j]; 
for(int i2=7;i2>=0;i2—) 
{gl[i2]=t%2; 
t=t/2; 

gr2[i2]=tl%2; 

tl=tl/2; 

} 

for(int 1=0;1<8;1++) 
gr3 [1] =g 1 [1] &gr2 [1]; 
int c=2; z=7;l=0;int il=0; 
for(int j 1 =0;j 1 <8;j 1 ++) 

{int t2=pow(c,z);z=z-l; 

x2[jl]=t2*gr3[il]; 

l=l+x2[jl];il=il+l; 

} 

if (1>254) 

1=254; 
bl[i][j]= 1; 

} 

for(i=0 ;i< 100 ;i++) 
for(j=0 ;j < 100 ;j++) 
putpixel(j+100,i+100, b 1 [i] [j ]); 
getchar(); 
getchar(); 
getchar(); 

{break; 

///////////////////////////////////////////// 

case 4: 

{ int ii=0;int 1; 
int s=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 

for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{ 

s=s+gr[k] [1] *maskl [ii]; 
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ii++; 

} 

a[i+l][j+l]=s; 

s=0; 

ii=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+100,i,a[i] [j ]); 

{break; 

//////////////////////////////// 
case 5: 

{ int l,s; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{int x=0; 

for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{ss[x]=gr[k] [1]; 
xH—h; 

} 

for(int tl=0;tl<8;tl++) 

{for(int t2=tl+l;t2<9;t2++) 
{if(ss[tl ]>ss[t2]) 

{int o=ss[tl{; 
ss[tl]=ss[t2{; 
ss[t2]=o; 

}}} 

s=ss[4]; 

a[i][j]=s; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+l 10,i,a[i][j]); 

{break; 

///////////////////////////////////////////// 
case 6: 

{ int ii=0;int 1; 
int s=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 

for(int k=i;k<i+3;k++) 
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for(int l=j;l<j+3;l++) 
{if(ii==lllii==3llii==5llii==7) 
s=s+gr[k] [l]*(0-mask[ii]); 
else 

s=s+gr[k] [1] *mask[ii]; 
ii++; 

} 

a[i+l][j+l]=s; 

s=0; 

ii=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+100,i,a[i] [j ]); 
{break; 

//////////////////////////////////////////// 
case 7: 

{ inti; 
int ss=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{int x=0; 

for(int k=i;k<i+2;k++) 
for(int l=j;l<j+2;l++) 

{z 1 [x]=gr[k] [1]; 

XH—h; 

} 

int sl=fabs(zl[2]-zl[l]); 
int s2=fabs(zl[3]-zl[0{); 
ss=sl+s2; 
a[i+l][j+l]=ss; 
ss=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+110,i,a[i][j]); 
{break; 

///////////////////////////////////// 
case 8: 

{ int z=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 
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for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 
{s=s+(gr[k][l]*maskll[z]); 
x=x+(gr[k][l]*maskl2[z]); 

Z++; 

} 

int ss=sqrt((s*s)+(x*x)); 

a[i+l][j+l]=ss; 

s=0;z=0;x=0;ss=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+110,i,a[i][j]); 

}break; 

/////////////////////////////// 
case 9: 

{ int z=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 

for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{s=s+(gr [k] [1] *n 1 [z]); 

x=x+(gr[k][l]*n2[z]); 

z++; 

} 

int ss=sqrt((s*s)+(x*x)); 

a[i+l][j+l]=ss; 

s=0;z=0;x=0;ss=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+110,i,a[i][j]); 

}break; 

//////////////////////////////////// 
case 10: 

{int s0=0;int sl=0;int s2=0; 
int s3=0;int s4=0;int s5=0; 
int s6=0;int s7=0; 
int z=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{z=0; 
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for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{ 

sO=sO+(gr[k] [l]*10[z]); 
s 1=s 1+(gr [k] [1] *11 [z]); 
s2=s2+(gr [k] [1] *12 [z]); 
s3=s3+(gr[k] [l]*13[z]); 
s4=s4+(gr [k] [1] *14 [z]); 
s5=s5+(gr [k] [1] *15 [z]); 
s6=s6+(gr [k] [1] *16 [z]); 
s7=s7+(gr [k] [1] *17 [z]); 
z++; 

} 

max[0]=s0; 

max[l]=sl; 

max[2]=s2; 

max[3]=s3; 

max[4]=s4; 

max[5]=s5; 

max[6]=s6; 

max[7]=s7; 

x=0; 

for(int t=0;t<8;t++) 
{if(max[t]>=x) 
x=max[t];} 
a[i+l][j+l]=x; 
z=0; 

s0=0; sl=0; 

s2=0; s3=0; s4=0; s5=0; 
s6=0; s7=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+l 10,i,a[i][j]); 

}break; 

/////////////////////////////// 
case 11: 

{ int s0=0; 
int sl=0; 
int s2=0; 
int s3=0; 
int s4=0; 

int s5=0;int s6=0;int s7=0; 
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int z=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ z=0; 

for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{ 

sO=sO+(gr[k][l]*fO[z]); 
sl=sl+(gr[k][l]*fl [z]); 
s2=s2+(gr[k][l]*f2[z]); 
s3=s3+(gr[k] [1] *f3 [z]); 
s4=s4+(gr[k] [l]*f4[z]); 
s5=s5+(gr[k] [1] *f5 [z]); 
s6=s6+(gr[k] [l]*f6[z]); 
s7=s7+(gr[k][l]*f7[z]); 

Z++j 

} 

max[0]=s0; 

max[l]=sl; 

max[2]=s2; 

max[3]=s3; 

max[4]=s4; 

max[5]=s5; 

max[6]=s6; 

max[7]=s7; 

x=0; 

for(int t=0;t<8;t++) 

{if(max[t]>=x) 

x=max[t];} 

a[i+l][j+l]=x; 

z=0; 

s0=0; sl=0; 

s2=0; s3=0; s4=0; s5=0; 
s6=0; s7=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+l 10,i,a[i][j]); 

} 

/*///////////////////////////////////////////////////*/ 
case 12: 

{int n=0; 

for(int kl=0;kl<256;kl++) 
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{ n=0; 

for (i=0;i<bmp.depth;i++) 
for(j =0 ;j <bmp. width ;j++) 

if(gr[i][j]=kl) 

n=n+l; 

g2[kl]=n; 

} 

for(i=0;i<258;i++) 

{ 

putpixel(258,i,lll) ; 

putpixel(i,199,lll); 

} 

for(kl=0;kl<255;kl++) 
for(int k= 199 ;k>( 199-g2 [k 1 ]) ;k-) 
putpixel(k 1 ,k,k 1+10); 

} break; 

case 13: /*prority for all image*/ 

{ 

closegraph(); 

pr°0; 

} break; 

case 14: 

{ closegraph(); 
int s=0; 

int m=bmp.depth*bmp.width; 
for (i=0;i<bmp.depth;i++) 
for(j=0 ;j <bmp .width ;j++) 
s=s+gr[i][j]; 
float mean=s/m; 
cout«"mean: "«mean; 

}}/*break; 

closegraph(); 

} /*****************************^ 

void pro() 

{float p[10000]; 
float c=0; 

int m=bmp.depth*bmp.width; 
for(int kl=0;kl<256;kl++) 
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{ 

for (i=0;i<bmp.depth;i++) 
for(j=0;j<bmp.width;j++) 
if(gr[i]D]=kl) 
n=n+l; 
p[kl]=n/m; 
c=c+p[kl]; 

cout«"p["«kl«"]:="«p[kl]«" 

} 

cout «"\n"«c; 

} 


#include<alloc.h> 
#include<graphic s .h> 
#include<dos.h> 

#include<stdio .h> 
#include<conio.h> 
#include<stdlib.h> 
#include<fcnd.h> 

#include<string. h> 

#include<float. h> 

#include<iostream.h> 

#include<math.h> 

#include<stdio .h> 

// process(int fr,int er,int fc,int ec); 

typedef struct { 

char id[2]; 

long filesize; 

int reserved[2]; 

long headersize; 

long infoSize; 

long width; 

long depth; 

int biPlanes; 

int bits; 

long bicompression; 
long biSizelmage; 
long biXPelsPerMeter; 
long biYPelsPerMeter; 
long biClrUsed; 
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long biClrlmportant; 

}BMPHEAD; 

FILE *fp,*fn,*fd; 

int q,j,i=0,m,n,s,x,l,kl; 
int gdriver,gmode; 
unsigned char far 

gr [ 100] [ 100],gr 1 [ 100] [ 100] ,gr2 [ 100] [ 100] ,gr3 [200] [200] ,c,kc; 
unsigned char color[256][3]; 

BMPHEAD bmp; 
int b[4]; 
float avr; 
float w; 
float s 1; 
int thre=3; 

//int b[8]; 
int bl [8]; 
int hist[255]; 

static int r[9]={ 1,2,4,8,16,32,64}; 
static float mask[9]={ 0,1,0,0,1,0,0,-1,0}; 
static float mask24[9]={0.25,0.5,0.25,0.5,1,0.5,0.25,0.5,0.25}; 
static float maskll[4]={ 1,1,1,1}; 
static float maskl[9]={0,-l,0,-1,0,-1,0}; 
///////////////////////////////////////////////////////////////////////////// 
int huge detectsvga(void) 

{ 

return 0; 

} 

int matherr(struct exception *a) 

{ 

if(a->type==DOMAIN) 
if (! strcmp(a->name," sqrt")) 
a->retval=sqrt(-(a->arg 1)); 
return 1; 

} 

/* return 0; 

} 

int matherrl (struct exception *a) 

{ 

if(a->type==DOMAIN) 
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if (! strcmp(a->name," sqrt")) 
a->retval=sqrt(-(a->argl)); 
return 1; 

} */ 

void init_graph(void) 

{ 

int i; 

gdriver=installuserdriver("svga256",detectsvga); 
//gdriver=DETECT; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2],color [i] [ 11,color [i] [0]); 

} 

/////////////repeat////////////////////////// 
void repeet(unsigned char gr[ 100] [ 100]) 

{ 

int n=100,m=100,kl; 

init_graph(); 

kl=0; 

for(i=0 ;i<n* 2 ;i=i+2) 

{ 

for(j=0;j<m;j++) 

{ 

gr3[i][j]=gr[kl][j]; 
putpixel(j ,i,gr3 [i] [j ]); 
gr3[i+l][j]=gr[kl][j]; 
putpixel(j ,i+1 ,gr3 [i] [j ]); 

}kl=kl+l; 

}getchar(); 

getchar(); 

} 

////////////////////////////////////////////////////////////////////////// 

void display(){ 

init_graph(); 

setcolor(lOO); 

line(0,199,256,199); 

line(0,199,256,199); 

line(0,90,0,199); 

line(256,90,256,199); 

int max=hist[0]; 

for(i=l;i<255;i++)if(hist[i]>max) 

max=hist[i]; 
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int d; 

d=max/100; 

if(d<l) 

d=l; 

cout«"scale of(y/d)axis="«d; 

setcolor(254); 

for(i=0;i<255 ;i++) 

line(i+1,199,i+ U 99-(hist[i]/d)); 

getchar(); 

getchar(); 

} 

void histogram() 

{ 

init_graph(); 

for(i=0;i<255 ;i++)hist[i]=0; 
for(i=0 ;i<bmp. depth ;i++) 
for (j =0 ;j <bmp. width ;j++) 

{ 

int x; 

x=gr[i][j]; 

hist[x]++; 

} 

display (); 

} 

//////////////////////array/of /image/////////////////////////////////////////////////////// 
init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ 

fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 

{ 

gr[i] [j]=bmp_line[j]; 
putpixel(j+120,i+30,bmp_line[j]); 

}lw=lw-nw; 

} 

///////////////////////////////////////////////////////////////////////////// 

fclose(fp); 

getchar(); 

getchar(); 

closegraph(); 
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getchar(); 

for(i=0 ;i<bmp. depth ;i++) 
for(j =0 ;j <bmp. width,j++) 
putpixel(j ,i,255-gr [i] [j ]); 
getchar(); 

////////////////////////////////////////////////////////////////////////////// 

// histogram 

read(gr); 

histogram(); 

closegraph(); 

//mean 

sl=0.0; 

//for(i=0;i<bmp.depth;i++) 
float n=bmp.depth*bmp.width; 
for(i=0;i<255 ;i++) 
sl+=(hist[i]/(n)*i); 
float meanest; 

// float mean^ 1/bmp. depth+bmp. width)* s; 
cout«"mean="«endl; 

//stander divation 
sl=0.0; 

for(int g=0;g<=255;g++) 
s 1 +=(((g-mean)* (g-mean)) *hist [g]/(n))); 
float sd=sqrt(sl); 

/* for(i=0;i<bmp.depth;i++); 
for(j =0 ;j <bmp .width ;j++) 
if(gr[i][j]==g) 
no++; 

float p=no/bmp.depth+bmp.width; 

s*=p; 

}*/ 

cout«endl«"sd="«(sd); 

} 


1 Lall 4 -n\\» ,a 


#include<iostream.h> 
#include<math.h> 
#include<alloc. h> 
#include<graphic s .h> 
#include<dos.h> 
#include<stdio.h> 
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#include<conio .h> 

#include<stdlib.h> 

#include<fcnd.h> 

#include<string.h> 

#include<io.h> 

#include<float.h> 
typedef struct { 
char id [2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclrused; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd,*ff; 

int compute(int); 

int q,i=0,j=0,m,n,s,xl,yl; 

int gdriver,gmode; 

unsigned char far gr[100][100],grl[100][100]; 
unsigned char far a[ 100] [100]; 
unsigned char far al[100][200],a2[200][200]; 
unsigned char far n 1 [ 100] [ 100]; 
unsigned char color[256][3]; 
unsigned char far bl [200] [200]; 
unsigned char far b2[205][205]; 
unsigned char far b3 [200] [200]; 
float maskl[9]={ 0.25,0.5,0.25,0.5,1,0.5,0.25,0.5,0.25}; 
bmphead bmp; 
float mask[3][3]; 

/*int k=0; 

for(int ii=0;ii<3;ii++) 
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{for(int jj=0;jj<3;jj++) 
mask[ii] [jj ] =mask 1 [k] ;k++;} */ 
//////////////////////////////// 
int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{inti; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver, &gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2],color [i] [ 1 ], color [i] [0]); 

} 

int compute(int xl) 

{int x [91; 
for(i=0;i<8;i++) 

{x[i]=xl%2; 

xl=xl/2; 

} 

for(i=0;i<8;i++) 

{if(x[i]==0) 
x[i]=l ; 
if (x[i]==l) 
x[i]=0; 

} 

int s=0; 
int j=7; 

for(i=0;i<8;i++) 

{int l=pow(2j); 
s=s+(l*x[i]); 

j--; 

} 

return s; 

} 

/////////////////////////////// 

void main() 

{clrscr(); 
int no; 

char cl,c2,c3,c4; 

char bmp_line[1024],file_name[25],file_namel [25]; 
long lw,nw; 
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float n,x; 
clrscr(); 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen (fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 


for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

printf("enter file name to be loaded » "); 

scanf("%s",file_namel); 

cout« "##########"« "\n"; 

cout«"**********"«"\n"’ 

cout«"l-cut[l]"«"\n"; 

cout«"2-cut[2]"«"\n"; 

cout«"3-cut[3]"«"\n"; 

cout«"4-cut[4]"«"\n"; 

cout«"5-zoero order zooming"«"\n"; 

cout«"6-average zooming"«"\n"; 

cout«"7-first convolution"«"\n"; 

cout«" 8-general zomming"«"\n"; 

cout«"9-add"«"\n"; 

cout«" 10-sub"«"\n"; 

cout«"ll-mult"«"\n"; 

cout«"12-div"«"\n"; 

cout«"13-and"«"\n"; 

cout«" 14-or"«"\n"; 

cout«"15-not"«"\n"; 

cout«" ********************* **"«"\n"' 

cout«"****inter yout selection**** 
cin»no; 

/////////////array/of/image//////////////////// 
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void d(); 

{int r=99; 

/*unsigned char far*/ 
cout«r; 

} 

long int xl,yl; 
init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0;j <=bmp .width-1 ;j++) 

{gr [i] [j ] =bmp_line □ ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

getchar(); 

switch(no) 

{ case 1: 

for(i=0;i<50;i++) 

for(j=0;j<50;j-H-) 

{grl [i][j]=gr[i][j]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 

{break; 

///////////////////////////// 

case 2: 

for(i=0;i<50;i++) 
for(j=5 0 ;j <=100 ;j++) 

{grl [i] [j]=gr[i] [j]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 

{break; 

////////////////////////// 

case 3: 

for(i=50;i<= 100;i++) 
for(j=0;j<50;j-H-) 

{gr 1 [i] [j]=gr[i] [j]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 

{break; 

///////////////////////// 

case 4: 

for(i=50;i<= 100;i++) 
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for(j=50;j<=100;j++) 

{grl[i]Q]=gr[i]|j]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 

{break; 

////////////////////////// 
case 5: 

{for(i=0;i<=bmp.depth;i++) 
{xl=0; 

for(j=0 ;j <=bmp .width ;j++) 

{al[i][xl]=gr[i][j]; 

xln—h; 

al[i][xl]=gr[i][j]; 
xln—h; 

}} 

for(i=0;i<=2*bmp.depth;i++) 

{yi=0; 

for (j=0;j<=bmp. width ;j++) 

{a2[yl][i]=al[j][i]; 

yi++; 

a2[yl][i]=al[j][i]; 

yi++;}} 

for(i=0;i<=2*bmp.depth;i++) 
for(j=0;j<=2*bmp.width;j++) 
putpixel(j+101 ,i, a2 [i] [j ]); 

{break; 

////////////////////////////// 
case 6: 

{for(i=0;i<=bmp.depth;i++) 
{xl-0; 

for(j =0 ;j <=bmp .width ;j++) 

{al[i][xl]=gr[i][j]; 

xln—h; 

a 1 [i] [x 1 ]=(gr [i] □ ]+gr [i] □+1 ] )/2; 
xln—K 
}} 

for(i=0;i<=2*bmp.depth;i++) 

{yi=o ; 

for (j=0;j<=bmp. width ;j++) 

{a2[yl][i]=al[j][i]; 

yi++; 

a2[yl][i]=(al[j][i]+al[j+l][i])/2; 

yi++;}{ 

for(i=0;i<=2*bmp.depth;i++) 
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for(j=0;j<=2*bmp.width;j++) 
putpixel(j+101 ,i, a2 [i] [j ]); 

} break; 

//////////////////////// 

case 7: 

{int ii=0; 

for(i=0;i<100;i++) 

{for (j=0 ;j < 100 ;j++) 

bl[ii][j]=0; 

ii++; 

for(j=0;j<100;j++) 

bl[ii][j]=gr[i][j]; 

ii++; 

} 

for(j=0;j<100;j++) 

bl[ii][j]; 

int jj—0; 

for (j=0 ;j < 100 ;j++) 

{for(i=0 ;i<201 ;i++) 

b2[i][jj]=0; 

jj++; 

for(j=0;j<201;j++) 

b2[i][jj]=bl[i][j]; 

jj++; 

} 

ii=0; 

int s=0;int k,l; 

for(i=0;i<199;i++) 

for(j=0;j<199;j++) 

{for(k=i ;k<i+3 ;k++) 
for(l=j;l<j+3;l++) 

{s=s+(b2[k] [1] *maskl [ii]); 

i++; 

} 

b3[i][j]=s; 
ii=0; s=0; 

} 

for(i=0;i<199;i++) 

for(j=0;j<199;j++) 

putpixel(j+150,i,b3[i][j]); 

}break; 

/////////////////////// 


247 



case 15: 

{for(i=0 ;i< 100 ;i++) 
for(j=0;j<100;j++) 

{int l=compute(gr[i][]]); 

nl[i][j]=l; 

putpixel(j+100,i,n 1 [i] [j ]); 

} 

}} 

fclose(fp); 

ff=fopen(file_namel,"rb"); 
fread(&bmp, 1, sizeof(bmphead),ff); 

for(i=0;i< 255;++i) 

{cl=fgetc(ff); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(ff); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(ff); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(ff); 

} 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(ff,lw,0); 
fread(bmp_line,nw,l,ff); 
for(j=0;j <=bmp .width-1 ;j++) 

{a[i] [j] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

//histogram(); 

getchar(); 

getchar(); 

closegraph(); 

} 

//return(O); 

////////////////////////////// 
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: mean filter ^'^422 jj 


#include<iostream.h> 

#include<math.h> 

#include<alloc. h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio.h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string.h> 

#include<io.h> 

#include<float.h> 
typedef struct { 
char id [2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclrused; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [ 100]; 
float mask[9]={0.1,0.1,0.1,0.1,0.1,0.1,0.1,0.1,0.1}; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 
int detectsvga(void) 


249 



{return 0; 

} 

void init_graph(void) 

{inti; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver, &gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2],color [i] [ 1 ], color [i] [0]); 

} 

/////////////////////////////// 
void main() 

{clrscr(); 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscr(); 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen(fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/image//////////////////// 

int xl,yl; 

init_graph(); 

nw=4*((bmp.width+3)/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
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fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 
{gr [i] [j ] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

int ii=0;int 1; 
int s=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 

for(int k=i;k<i+3;k-H-) 
for(int l=j;l<j+3;l-H-) 

{ 

s=s+gr[k] [1] *mask[ii]; 
ii++; 

} 

a[i+l][j+l]=s; 

s=0; 

ii=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j=0 ;j < 100 ;j++) 
putpixel(j+100,i,a[i] [j ]); 
fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraph(); 

} 

//return(O); 

////////////////////////////// 


: prewit filter^>« 


#include<math.h> 
#include<iostream.h> 
#include<alloc.h> 
#include<graphic s .h> 
#include<dos.h> 
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#include<stdio.h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcnd.h> 

#include<string.h> 

#include<io.h> 

#include<float.h> 
typedef struct { 
char id [2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclrused; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,xl,yl; 
int gdriver,gmode; 
int s; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [ 100]; 
int maskl[9]={(-l,-1,-1),(0,0,0),(1,1,1)}; 

int mask2[9]={(-l,-1,-1),(0,0,0),(1,1,1)}; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 

int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{inti; 

gdriver=installuserdriver("svga256",detectsvga); 
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//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2], color [i] [ 1 ],color [i] [0]); 

} 

/////////////////////////////// 
void main() 

{clrscr(); 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscr(); 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 

Ip-fopen (f i 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/image//////////////////// 

int xl,yl; 

init_graph(); 

nw=4*((bmp.width+3)/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp .width-1 ;j++) 

{g r [i] [j 1 =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 
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lw=lw-nw; 

} 

int z=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 

for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{s=s+(gr[k] [l]*maskl [z]); 

x=x+(gr[k][l]*mask2[z]); 

z++; 

} 

int ss=sqrt((s*s)+(x*x)); 

a[i+l][j+l]=ss; 

s=0;z=0;x=0;ss=0; 

} 

for(i=0;i<100;i++) 
for(j—0;j<100;j++) 
putpixel(j+l 10,i,a[i][j]); 
fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraph(); 

} 

//return(O); 

////////////////////////////// 


: robertl^^ jj 

#include<iostream.h> 

#include<math.h> 

#include<alloc. h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio.h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string.h> 
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#include<io.h> 

#include<float.h> 

#include<math.h> 
typedef struct { 
char id [2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclrused; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [100]; 
unsigned char far z[4]; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 
int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{inti; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2],color [i] [ 1 ],color [i] [0]); 

} 
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/////////////////////////////// 
void main() 

{clrscr(); 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscr(); 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen(fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/image//////////////////// 

int xl,yl; 

init_graph(); 

nw=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0;j <=bmp .width-1 ;j++) 

{gr [i] [j ] =bmp_line □ ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

int 1; 
int ss=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 
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{int x=0; 

for(int k=i;k<i+2;k++) 
for(int l=j;l<j+2;l++) 
{z[x]=gr[k][l]; 

XH—h J 

} 

int sl=fabs(z[2]-z[l]); 
int s2=fabs(z[3]-z[0]); 
ss=sl+s2; 
a[i+l][j+l]=ss; 
ss=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+110,i,a[i][j]); 
fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraph(); 

} 

//return(O); 

////////////////////////////// 


: Robert^ j* jj 

#include<iostream.h> 

#include<math.h> 

#include<alloc.h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio .h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string. h> 

#include<io.h> 

#include<float. h> 

#include<math.h> 
typedef struct { 
char id[2]; 
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long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclrused; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [100]; 
unsigned char far z[4]; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 

int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{inti; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2],color [i] [ 1 ],color [i] [0]); 

} 

/////////////////////////////// 

void main() 

{clrscrO; 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
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long lw,nw; 
float n,x; 
clrscr(); 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen (f i 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/image//////////////////// 

int xl,yl; 

init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 

{gr[i][j] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

int 1; 
int ss=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{int x=0; 

for(int k=i;k<i+2;k+-i-) 
for(int l=j;l<j+2;l-H-) 

{z[x]=gr[k] [1]; 
xH—h; 
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} 

int sl=fabs(z[2]-z[l]); 
int s2=fab(z[3]-z[0]); 
ss=sl+s2; 
a[i+l][j+n] =ss; 
ss=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+100,i,a[i] [j ]); 
fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraph(); 

} 

//return(O); 

////////////////////////////// 
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